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OCCUPATIONS IN TMS ALUMINUM INDUSTRY 



Aluitiinuin was once considered a 
ipecialfy metia having I irtilted applU 
cationi. Today it is producad in 
guantltiei iecDhd only to iron and 
steeL It is used in products that fangs 
frpm hDusahold 'appllancas and 
cooking utensils to autoinobiles, air^ 
araft^ and mmilei. In rteent years, 
many new uses for^ aluminum have 
been developed, incliidtng .house sid^ 
ing, food and beverage containeri, 
and eleetrical cables. In 1976, the 
ihduitry produced about 12,9 billion 
poundi of primary alumiiiuni, or 
ab©ut twice the output of only fO , 
years earlier. 

' This statement dascribas occupa- 
tions in plants that produce ingots 
(bars) of priifiary ©luminum^ It also* 
describes occupations in plants that 
shape iht ingots into shaets* wire, 
and other fonms by rolling, stretch- 
ing, or forcing the aluminum through 
an opening. Occupations concerned 
with casting, forging, stamping, ma- 
chining, and fabricating aluniinum 
are discussed separately, in the Hand- 
book statements dealing with forge 
shop, foundry; and metalworktng 
occupations. 

More than 93,000 prisons worked 
in the aluminum industry in 1976 
Approximately one-third , helped 
rnak^ primary aluminum; the reffiain- 
der helped convert large pieces into 
shfiets^ cables, and other industrial 
products. 

Since the huge machinery nece?i- 
sary for tnaking aluminum is very ex- 
pensive, the production of primary 
aluminum is concentrated in a,rela- 
lively small number of plants. These 
plants generally arc located near 
abundant soufcfcs of alurtilna and 
electricity. Many are in Arkansas, 
Louisiana, Texas, Alabama, and Ten- 
nessee, where bauxite 0|e is mined 
locfally or imported from the Carib- 
bean area, and electricity is obtained 
from the Tennessee Valley AuthQfity 
or generated from local deposlR^of 
natural gas or oil About two-fifth?'of 
the employees who make alunninum 
work in these States ' Another one^ 
fifth fwork in the State of Washings 
ton. where plants obtain electricity 
from the Bonneville Power Auihority 



and serve customers on the West 
Coait. A significant number of em» 
ployees also work irf plants located in 
Ohio, fridiana, and New York, 

Plants that shape aluminum into 
sheets, Wire, and other products are 
more dispei^d geographically.'Over 
one-half of the envployment in these 
plants is in California, Pennsylvania, 
Tennessee, Illinoii, Alabama, New 
York, and Ohio, The remainder Is 
widely scattared throvghout a large 
number of States. 

Oecupatlena In tht induatry T < 

Employment in the aluminunfi in- 
dustry Tails into several categories' 
The largest group of workers^.about 
three-fourths— are the production 
workers direetly involved in operat- 
ing or ipiaintaining the industry's pro- 
duction equipment. The remaining ; 
one-fourth are iji prbfessional, tech- 
nical, administrative, clerical, and su- 
^pervisory positions. 



Production Occupations. To illus^ 
trate the production octiupationi 
found in the industry; ;a description 
of the major steps in making and 
shaping alurninum follows. 

Making ^Alurninum. Aluminuriri -is 
obtained from alumina. by using elec- 
tricity to create chemical charijes 
that separate pure aluminum from 
other materials. Alumina-^a line, 
white powder processed from 6aux- 
Jte ore-=is placed in large containers 
^lled *'pots" that are filled with a 
special liquid. Suspanded in the liq- 
uid-are poles (anodes); electric cat- 
blcs_ are attacbed to the pots and , 
poles^^ When the process i.^ in opera- 
^tion, electricity ftovs^ from the pdles, 
through the liquid containing the alu-^ 
mina, to the walls and floors of the ' 
pots. As the ere'ctricity .passes 
throujh thi liquid, it heats and 
chemically cRanges the alumina to 
pure, liquid aluniinum. Because the 
aluminjum is heavier, it settles to the 
bottom of the pot, waste materials go 
to t^ie top of the liquid. Periodically, 
pure aluniinum is removed from the 
bottom of the pot 

Pot tenders (D.O/r= 512,885) see 
that the pots operate continuously. 



Each iM reiponsible for a numb€r of 
pots. As a resull of the chemical 
changes, the'^Mumifia in each pot if^ 
slowly used up. Initruments monitor 
the level of iliimina and signa} the 
tender when to add alumina from the 
overhead storage eompartment, 

"Every 24 to 72 hours, molten alu- 
minum is drawn from the bottoni of 
the pbts inHo huge brick-lined « steel 
containan or "crucibles," The t^per 
(D.OT. 514,884) and tapper helper 
(D OT. S14.g87) signal the hai-met' 
mi crane operaior (D.O.T. 921,883 
place the ovfgrhead crane ne^ the 
pot. Using autoniatic equipine'nt, 
they break a hole in the crust of 
waste materiftlsjhat fdrms on the top 
. of the liquid. One end of a curved^ 
c^t iron tube i§ inserted into the pot; 
the other end is placed into a cruei^ 
ble and the molten metal is drawn 
from the pot into the crucible. 

After aluminym has been, taken 
frdm saveml pots and the crucible Is 
fulU charge gang weighers (p. 0,T, 
502,887) weigh and sample the moU^ 
ten metal for laboratory analysis. 
Weighers also select chemicals that 
the analysis indicaftes should be 
blended with the molten aluminuin. 
Then, workers operiHtng overhead 
cranes pour thg molten metal from 
the crucible into a remelting furnace, 
A remeit operator (D.O.T. 512.885) 
adds poi^tions of aluniinum scraps ^ 
other mbiten metal, or chemicals - 
that will produce metal with, the de- 
sired properties. Finally, hand skim- 
mers remove waste products that - 
have been forced, to the surface of 
the molten metal. 

The metal is tlj^n transferred to 
the second 6r holding compartrnent 
of the furttace until a sufTicient sup- 
ply is obtained for pourfng. The d.c. 
casiing operator (D.O.T, 514.782) 
has charge of the pouring station 
where the molten fnetal is' cast into 
Irtgots— large blocks of metal The 
operator controls the cooling condi- 
tions of the casting unit by keeping 
the molds full of metal and spraying 
water against the, molds to produce 
ingots of uniforni size and quality, ^ 
After k oot has been operating for 
a numberfof months, the heat and 
chemical reactions make holes in the 
pot's lining so that the liquid metal 
contacts the steel container. When 
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thii happtns, ih^ m U Aui do#ii 
liquid dmiMd i£i ihmt p^t 
hrnn (QpT Si9.ii4) w in%i 
r^V#irt. D^p^ndlfig on th^ eonditlm 
of p^la Ufi^n may pawh Jiaifs in^ 
th€ lifibig or may aompletgly remove 
ui4 rapine th# linitig^ 

Sh^inM ^yminum. Tht large 
iniots itijii ba ngduced in berore 
the aiufnlnuiii is imeful to cuitomet^- 
Dcp^ndii^g on thfe Rnal product dm- 
sired, li^trml mettiods may be ui%d 
tD ihap^ the ingot. Aluminym prod- 
w\3 suchj ^ piste* sha^t^ and itHp dra 
produead by rolling. 

The flflt step in rolling h W fm- 
niove surface impuHtiai fram the in- 
g0]t. The je^^per opmr&W (D.O.T- 
605.782) mafiipulates^ levers c»f a 
soalf^r machine and euts thin layers 
of the rpugh me^l from tlie ihgots so 
that ih* surfaces are smooth. Then, 
the ingo^ are heated to proper v^ofk- 
ing temperatures for rolling. Workefs 
opemting overhead ermnes lower the. 
in|ots into furnmces, or **iQakitig 
pits,** y/here they are kept sealed for 
12 tq 18 hours. Soaking pl^ opemtp^n 
(D.O,T 613/782) manaie the fur- 
naee and control the teEnperaiure 
and beating time 

After being heated, the huge ingots 
are positioned on the '*bfeakdov(^h*' 
6r hot' roUing mill whara they are 
eofiv^rted into eloniated slabs. f^^U^ 
ing m0 operaion (D.O.T» 613 782) 
manipulate the ingots back and forth 
between powerful rollers until they 
are reduced in thickness to about 3 
inches. Thb^sjabs then move do\*?n 
the line on the rollerB to acjditional 
hot mills that work t^m down to a 
thickness of about one-fcighth of an 
inch.' At the end of the hotline, a 
coiier aptratcr (D O T. 6i 3.885) 
tends a coilec that automatically^ 
Winds the metal onto reels. / 

The coiled aluminunn Qools at 
room tarnperatufe before being cold- 
rolled still thinner. Cold^foHing pro^ 
duces a better surface finish and in- 
creases the matal's strangth and 
hardness. Since continuous cold-rolU 
ing could make the metal too brittle. 
mtx Qnmaler (D.OT. 504782) occa^ 
sionally heati (anneih) the.metai. 

To, relieve internal strest created 
during the rolling process or surfat^e 
contoairsl*e metal may be stretched. 
Simcher-tivel operawrs ( D O/T. 



61 ^.7 W) mi Mtret€hn'^€^€l-opwm 
hwlpews {D.O.T 6I9.S86) pc^Am 
1^0 finished plate or sh^t in^tMips, 
determine the str^ch rebuked to re- 
move lurfaee eafltouri, and operate 
the machine that pylli the niftai from . 
And to end to stretch it, w - 

Som^Umei ingots ttk m^Ued and 
cast in molds to iyodU£« ^'billets." 
Beitde^ being stnaller and easier to 
handle than ii^gOEi, b(ll%ta qan be 
molded into Eha^t which make It 
easier to produce the final ptodiiet. 

In the rod and b%f factory, billets 
ire heated to mak^ thein softer and 
then-are rolled through pro|reSiively 
irnalter ppenings. until the desired 
si^e is obtained. Tq ^rodii€^ ^pr^i' 
hot-rolling cdntinues undl the rc^ is 
about three^eighthi of an in^h in 
diameter. Then, *vw opiwars 
(D.O.T. 614,7S2) opemte wiachinbs 
that pult/the cold wire through a 
series of holes (diei) that gradually 
reduce its tize. The machines Also 
autoniatieally coil the v^if^ on reyolv- 
ing.f^eU. 

Structural products iuch gs 1=^ 
beam^ and angles may be hot-rolled 
or extruded. Hot-roHfed products are 
made by passing a ^uar^ billet with 
roUnded earners betv^een grooved 
tolls that gradually reduce the thick- 
. neis'knd changeMhe shape of the 
m^l 

fij^truding of metal often ii com- 
pared with squeezing toothpaste 
from a tube. E?ttruded aluminum 



shapes are produdad by, placing hoi 
blltete (bars) intlde m eyllndif in a 
powerfui p^^; A hydraulic ram that 
usually hm$ m force of several million 
poundi pyslies thp metal ihf oufth, a 
bole (die) m the other end of the_ 

* eylindtr; The m^tal takes the sha^ 
the die^and tihen may be cut into 
desired le^hi. By tising dies vary- 
ing deUgni alrt^t airt^ shape of alu- 
mihiunt product be formed. Ex- 
irusion pr£$s apdratars (D.O.T. 
il4J82) regulaU the rate at which 
the jnetal is forrtd through the press. 

Of inqreaiitig importance in shap- 
ing aluminum ii the continuous cast- 
ing process. Thta proce^ uses a tall, 
Curved AOld tii^ is i^ider .at the top 
than at the bottom. The meld h^ an 
opening at the bottom that is the 
sha^ of the final prcMiuct— for ex- 
f mpte, it is iquare if billets are being 
made^ As space ^eomes available, 

^ molten iluminuiii ii 9^ed to the top 
of the mold and inovef do^n through 
the mold while ^ing cooled" by water 
sprayi. When the now solid alumi- 
num comes out of the mold* it moves ^ 
onto a conviyor belt where it is cut 
to the desired lengths. - 

During both the producftion and 
the shaping pr^cesSi ^^orkers and ma- 
chinei inspect the metal to assure 
quality. 'Ha^i'oirapMr^ (P,0,T. 
1 99,3 8 1 ) operate various types of X- 
my equipment xo inspect the metaU 
Computers monitor^ operations and 
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tur#^tid ihill spfi^d. 
i DIhbr produ^on Workert in the 
UUfnin^in mduitry k^mp maQhin^s 
W4 §qWiPfn#nt operating properly. 

tnov^ ina^ri^li, supplUa, and 
flAishid ^rb^ua^ throughout the 
pl^nu; itiil oih^fi in lervlQe 
oceupatictii iuch ms gis&rd and Qtiita- 

Since electHcity is vital to making 
Uumtiitini, ifi^ induitr^ t\€md$ mmny 
tl^ot|ici%n§ to Ittf tail and repair elac- 
trical ftKtures* appawtus, artdgEontfol 
cflQipsneiit. Oth^rewployees, |uch as 
millwrigiiu apd fnaintdnance ma- 
oUtiiistSf iii0k^^in4 repair m^hanicEl 
pam for plant rnachin^ry. ^^tipnary, 
etigineers op^rata afid fiialntain the 
poweJ'plasits* turbines, iteam en- 
gines, Bfid fnotoi^ UB^d in aluRiinum 
planu- , - 

Otijfef itfiportant groups are the 
di^makers who assfembia and rbpair 
di^s yied in alunninum metalworking 
op^ratiom; t^i^ bficklayefB who build 
aiid reUne furnaces^ fDaking pits, and 
ii^iiar instaUatidns; ^nd the u^elders 
who jWh tfietal parts to|aiher with 
gas Of ©i^ctfi^ ^eldifig equipment. In 
additiofi, ptumbfef^ and pipafitiers lay 
out, ifist^U^ and matftt^in piping and 
pspihg systeiTi^ for siesm, wgter, and 
Qthar matenals uiM in aluminunn 
inafi^facturing. ^ 



' tlve, CIcrfoalf aod Siilis Oceupatkins, 
About one (ifstployee in ten is a pro* 
fc^ionai or technical wotker; about 
the same proportion are clerks. The 
few rematning workers are in admlii- 
istrative and Ealei positions, 

Alufninum companias amploy a 
variety Jot professional speciallsti. 
Quality control chem^ts analyze the 
aluntiiiutn and the raw matarials used 
in iti production. Process metaUur- 
gisti dat^rmine the most efficient 
methods of produoing' aluminuin 
froni raw materiali. Phyiical metaU 
lurgists test aluminum knd aluminum 
aUoys to determine theip physical 
/ charactertitics and also develop nevf 
alloys and new uses for aluminum. 

Chefnioal angincieri and mechanic 
cal engineers design and supervise 
the conitruction and operation of 
production facilities. Mechanical en- 
gineers may design new rolling mills 
or improve existing mills and related 
equipinent. Electrical enpineers plan 
.and oversea the installation* opera- 
tion, and maintenance of the electric 
generators and distribution systems 
used in the manufacture of alumi^ 
num. Industrial engineers conduct 
work nieasurenient studies and de- 
velop management control systems 
to aid In rmancial planning and cost 
sis. 
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Engineeriiig technie|mns, laborato^ 
ry technic wii* and chemical Ain^ysts 
a^ist engineers and chamisis- in ri* 
search ^nd develepnient work, Df^ft- 
ers prepare the working drawings 
that are required to m^e or repair 
pf oductian majchinery. 

A wide range of other profeiional, 
ai^ administrative workers Is needed 
in the manufa^ure of aluminum. 
Jap executives manage the compa^ 
nies and determine policy. Middle 
managers and iuperintendenti direct 
ibdividual departments, offlcci^.and 
production operations. The industry 
ajs6 employs other adminstrative 
personneU ^ well as accountantSt 
lawyers, statisticians, ^econornists^ 
and matheissiticius. Clerical work- 
ers, includiing bookkeepers, secre- 
taries, rtenographieri, . clerk typists, 
and kejrpunch and computer opera^ 
tors keep company records and do 
other routine office work, * 
I, ' . 

Tralnla^ Otti«r QyiellfletttMs, 
and Advancvmefit 

Mo£t production workers are hired 
as unskilled laborers. They generally 
begin their careers in a labor pool 
and substitute for Absent workers un- 
til they become eligible for a perma- 
nent positon in a shop or department. 

Production v^orkers, such as pot 
lenderi or liners, receive their train- 
ing on the job. Under the guidance of 
experienced workers, these employ- 
begin by doing simple tasks and 
progress to operations requiring pro- 
gressively greater skill as they ac- 
quire experience. As they gain addi* 
tiohal skills and seniority, they 
usually move to more responsible 
and batter paying jobs within thaip 
department. 

Craft workers usually are trained 
on the job. A number of companies, 
particularly the larger ones, have 
craft apprenticeship programs that 
include cl^room or home study 
courses, as well as on-the-job train- 
ing. Generally, candidates for these 
programs are chosen from promising 
young workers already employed by 
the cornpany. The length of the ap-^ 
prenticeship varies according to th§ 
craft, although most require S to 4 
years Examples of crafts that can be 
learned through apprenticaship are: 
Electrician, welder, brickmason, car= 



1 

■1 



diaiiiet pt^fltter, and gifitnil iii^in- 
tenant meel^k. ^ ^ 

,wh0 demcfostsmte an . I^tudt for' 
tecMieal wark'htve opportunities to 
qualify as techiiteiiASi Jaboraioiy aa- 
fiftants^ and othtr^i^intprof^ioiial 

background in ongineefing wd- scU 
enm, or graduation frdin a techmca] 
instituta or ocrnmuniiy Qollagep is ra» 
quired for maiiy technipal jobs. 

Most profewonal jobs raquir^ at 
least a bachelor *i degree. Graduate 
degrees in soieiiQe or engineeHng are 
greferred for research and develop- 
ment work. Admlttistrative and man- 
agerial positiotis usu^ly are fliled 
Iwdrkers wHo have an engineering or 
icience ba€k|round and have been 
promoted to tbe^ Jobs, s$ome new 
graduates y^ho have degrees in busi- 
ness administration or liberal ^rts 
"may fill entry level adminiitrative 
jobs. Sales pcsitioni often are filled 
^ persons with engineeHng or relat- 
ed technical bacWgroundi. 

imployinsn! Outfoak 

employment in the aluminum in- 
dustry is expected to grow about as 
fast as the kfaraga for all industries 
through the%iid-1980's. In addition 
to openings oreated by growth of the 
industf^j many Job opportunities will 
arise from the nted tb replace work- 



ers who retijpej dte^f la^ve the ill- 
^4ust^ for other reasons. The pumb^r 
. d^Job. p^portuiiitiei may va^ry fr^tn 
yiiar' to yaar»^howevef , t^etese the 
demand for aluminuin'' fluctuates 
with the ups ^nd downs' in' the ecbfi^ 
omy. ' \ \ ■ \ 

Ov0r the long run,' the demand for 
aluminuiii is expected to grow as 
^population incre^es an^ aluminum 
is sub^tuted for other mateHals. In^ 
dustries that represent major markets 
for aluminum are growing induttries 
with potential for news^s^t devel^ 
opment. For ^^am^p, aluminum 
studs ajre replaeing w^^m studs in the 
cpnstruQtion of largiAiuiidings and 
for residential, conitraction and re^ 
modeling. With tbe^growing enAphtf^ 
SIS on fuel economy, car and truck- 
manufactur^i% are expected to use 
more aluminum in the future to re- 
d6ce tki% weight of vehicles. 

Employment, however, will grov^ 
more , slowly than the demand for 
aluminum. Furthefinore, the alumU 
num industry supports a strong re^ 
search and develcpment program 
and an aggressive rharketing progmm 
which should continue to deyelop 
n^ alloys, procesie^i, and products. 
As a result, the number of #ngineersi 
sclentiits, and technical personnel is 
expected to increase as a pro^rtion, 
of total employment, ^^^hological 
developments, such as continuous 
casting and computer-controlled 



Although long^tarm amploymant growth is exacted 
In the aluminum mdustry, the number of job openings 
each yaar will ffuctuata with economic conditions 



Wage and salary workers In aluminum industry, 1964-76, and 
pfojected 1985 

EmployBes i?6 

(in thousands) , * . , . 



75 



50 




196^ 

hour-' H By 'fill 'jfLjnrif Slat/sti 



^ roiilug opermtioni^ will^lnnit empldy* 
" ment^owth afQong somt jpiroduc> 
tiqn c^euptttions. . 

^rv ■ • ■ '^v , ^ ■ . ■ •■ ' 

Umli^s and Working 

» .- ■■ ■ 

Hourly emriUAp ^ plantworkers in 

the aliiiiiiiium indus^ arf higher 
the aventgi for nian>ifacturing 
industriii. In 1976, production work^ 
en in plmnts whioh 'make aluminum' 
aY^raged $7.29 an hour; ind those in 
aluminum rolling and dimwing plants 
av^rag^d $6.2t. lA coinparisonc pro- 
^duuctfonivMkeri in manufiicturtng In- 
dustries as a whole averaged SS J 9 
an'* hour. 

Skilled operators and skilled rhain- 
tetiaiiae and emft workers hold the 
highest . paying plant Jobs. Hourly^ 
rates in 1976 for selected ocoupa- 
tioiii in a number of planu covered 
by one major union-managenient 
oontraQt are shown below. 
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; wage 


Occupation 


rate 


Making Aiuminufn^ 






$7,09 


' Pot liner.... = 


It 51 


Pot Under 


6.74 


Held iapper 


7M 


Charge weigher. 


6 3Q 


taping Aiuminum: 




Scalper operstor 


6,74 


Sp#ktng pit operator .... 


6.4S 


Hot min opentor. juntor ....... 


. \ l.'%5 


Continuous mill operator....... 


7.61 


Atineilef 


6 30 


Stretcher and flattener 






6.39 


Inspector ................................. 


6.57, 


Extrusion press operator ......... 


7.00 


MaintenanQC! / 




Boiler operator.,....,, ......m.. 


6.57 


Brick ntaion .... ........,.,,„. ,e. , ... . 


7.44 


Welder ................................... 


7.35 


Pipefitier...,..,............^..... 


. ^^.3,5 


Millwright (niajntefiance 




rflechanic )..,...., 


7.35 


Electrician ............................... 


7.61 ' 


Wachiniit ................................ 


7.61 



Alurninum worken receive many 
fringe beneFits, such as paid vaca- 
tions and holidayi, retirement bene- 
fits, life and health insurance, shift 
differentials, suppleniental jui^-duty 
pay, and supplemental unemploy- 
ment banefiti. Most vvorkers receive 
paid vacations ranging from 1 to 4 
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, WMks« 4ep^diftg oil lin^h .of sar> 
ytoa. In addiUon« theVe am extandtd 
vacation plani that provide a 10* 
W€#k vacatioft'with 13, w^ek^*! pay 

* evsfy S years. ^ * i . 

Maktiig aluniinufn requires high 
tempeimturii and sbtne potrooiiis 
may be hot, dusty, and sniaky. How- 
ever, working conditions in plants 
haye been imprpved ai a result of 
control pfogr^s and other projects, 
Becdiiie inaking aliihiinuni is a cdn^ 
tiq^uous >pr6cesii sofne pfoduction 
employees have' to work nights and 
weekehds. 

The shaping sector of the industry 
generally' offers more favojable 
working cdhditlom, although work- 
ers in certain jobs, are subjected to 
heat mn^ loud noises. 

The industry stresses safe working 
aohditlpns and condum lafety edu- 
cation progranis. Plants 'where^lumi^ 
num is made have had a low^ rate of 
injuries than ihp average for all metal 
iodustries, while the rate /for alumi- 
num rolling and drawing mills has 
been about ^he same a^^the avera|e. 



However, the average number of 
workdayi tost for each injury in the 
aluminum indust^ been greater 
than the average tet all metal indui- 
triet; \ 

Most proce^ and maintenance 
workei^ in the aluniinum industry 
belong to labor unions. In addition, 
labor organiEaticni rtpvesent some 
office and technical personnel. The 
uni^s having t^e greatest number of 
members in \the industry art United 
Steelworkers of Anierica; Aluminum 
Workers International Union; and Ip» 
temational Union, United Automo- 
bile, Aeriospace and Agricultural Im^ 
plement Worsen of America. , 

BQummm of Addlilraial 
'^InforitialloB 

Information on aluminum produc- 
tion and uses^ as well as careers ih the 
industry, many be obtained from: 

The Atuminum A^ocimtion* 750 Third Avg., 
fihw Ydfk, N Y, loot?. 



OCCUPATIONS IN FOyNDRIES 



' Metal castings produced by 
foundry workers are essential parts ' 
of i^tHousands of products ranging 
from missiles to cooking utensils^ 
The strength of metal that has bean 
cast makes it suitable for many 
household and industrial i|enis, and 
the development of improvjed alloys, 
or- combinations of metals, has wid- ^ 
ened the range of products made by 
citing. 

In 1976", about 300,000 people 
worked in the foundry industry pro- 
ducing bath tubs, tubingj plumbinf 
fixtures, and thousands of other 
products. Thousands of other work- 
ers were employed in the foundry de- 
partments of other industries that 
make castings to use in their fmal 
product, such as crank shafts and en- 
gine blocks for automobiles and 
compressors for refrigerators. 
, Casting is a method 0f forming 
metal into intricate shapes. To cast 
metaU a mold' is created that has a 
cavity exactly shaped like the object 



t^ be produced. Molten raetal, usual- 
ly iron, is poured into the mold where 
it cools and solidifies, 

Natur« and Loeatlon of the 
^Foundi^ Industry 

I Nearly three-fourths of the 
foundry ^dustry's employees work 
In iron and stef^ foundries. The re- 
mainder work in plants that casthon- 
ferrous .metals, suph Ms^aiuminum, 
bronze, and zinc. Paundrje^ usually 
specialize in a limited number of 
metals, because different methods* 
jand equipment are needed to melt 
land cast different alloys, 

There are six principal methods of 
casting, each na|ned for the type of 
mold used. In the most common 
method* green-sand molding, a spe- 
cial sand is packed around a pattern 
in a boxlike container called a flask. 
The pattern is withdrawn and mol^n 
metal is poured into the mold cavity 
to form the desired shape. Because 
sand molds can be used only once, a 



secoi^ , methodt called pennanent 
moldingi #^i^eveloped which em^ 
*plQiys a metal mold that can be used 
many times. Permanent molding ii 
used "bbiefiy for cuting nonff rtous 
metals. / , * 

Precision .ihvesUnent casting, a 
third method (often called the lost 
wa)t process), uses ceramic molds. A 
wax or plastic pattern is coated with 
clay; after tiie coating hardens; the 
w^ or plastic is mel^d and dmined 
so that a mold cavity is left./Unlik^ 
the first two methods^ castinp prd- 
duced from these molds are precise 
aiid require little fmishiag. 

Shell molding, a fourth process, is 
beconitng increasingly innportant be^ 
cause castinp produced from these 
molds not only are precise but also 
have a'sihooth surface that requires 
aimost no fimshing^ In this method, a 
heated metal pattern is covered, with 
a mixture of sand and resin. The sand 
forms a thin ^ell mold that, once 
hardened, is peeled from the pattern. 

Diecasting, a fifth, process, is done 
mostly b^Tnachines. pies are impress 
sions ^at ate carved by machines 
into metal blocks or platei. Molten 
tnetal is force^ under high pressure 
into dies from which the castings are 
later automatically ejected or re- 
moved by hand. 

A sixth method, centrifugal cast- 
ing, is used to make pipe and other 
products that have cylindrical cav- 
ities. In this process, molten metal is 
poured into a mold that is spinning at 
a very high speed/ The spinning mo- 
tion forces the metal against the walls 
of the mold where it then hardens. 

Most foundries are small. More 
than 90 percent employ fewer than 
250 workers, although several of the 
largest employ more than 5,000 
workers. 

Small foundries generally produce 
a variety^of castings in small quanti- 
ties. They employ hand and machine 
molders and coremakers (the key 
foundry occupations) and a substan> 
tial number of unskilled laborers. 
Large foundries often are highly 
mec^nized and produce great quan- 
tities of identical castings. These 
shopi employ relatively few unskilled 
laborers because cranes, conveyors, 
and other types of equipment replace 
manual labor in the moving of mate- 
rials, m'oldSj and castings. Since 
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, much of tlia casting in large shops is 
maghanized, they also am ploy pro- 
poriionately f^wer skilled molders 
- and €orenial^s than small shops. 
Howa^er, many skilled maintenance 

/ workers, such as millwrights and 
electfLDians^ irt employed to servi^ 
and repair the large amount of ma- 
chinery. 

Though foundries a^e locatf^d in 
many areas, jobs are concentrated in 
States that have coniiderable mataU 
working activity, such as in Michi^ 
gan, Ohio, Pennsylvania, Illinois, In- 
diana, ajid Wisconsin, * 

Foundry Oaeupations 

Most of the industry*! 300,000 em- 
ployees in 1 976^ were plant workers. 
To illustrati more clearly the duties 
of these workers, a brief description 
of the jobs involved in the most com- 
mon casting process=sand mold- 
% ing— follows: 



After the casting f^is designed, a 
patternmaker (D.O.T. 600.280 and 
06L2S 1 ), following the design blue- 
print, makes a wood or metal pattern 
in the shape of the castinj. Next, a 
hand molder ( D>0,T\ 5 1 8 .38 1 ) 
makes sand molds by packing and 
ramming sand, specially prepared by 
B ^sand mixer (D.O.T, 579.782), 
around the pattern, A moider^s helper 
(D.O.T. 5 19.887) may assist in these 
operations. If large numbers of iden- 
tical castings are to be made« ma^ 
chines may be ifeed to make the 
molds at a faster speed thati is possi- 
ble by hand. The operator of this 
equipment is called a machine molder 
(D.OX 518,782). . 

A coremaker (D,0,T. 518,3gl and 
,885) shapes sand into cores (bodies 
of sand that .make hollpw spaces in 
castings). Core-overt tenders (D.O.T. 
5 1 8.885 ) bake most cores in ovens to 
harden find strengthen them so that 



tht^i ew be hBii(JliE4 wil^but bt0&''^ 
* ing; WHen m mWmimni tiimb^ of^ 
r^ores ara aMemblM, tHey ar# plactd^: 
In the Rioldi by c^f# s^fiers (jD«CiT. 
51 8.884 ) opmoldmM&yi iHa m0lds 
are i^ady Ibr the molten metal. ' ' 

A furnq€0 opkraiof (D,0* 
*S12.782) ^^^p^rols the fupata^at 
>melts the ^raf Whieft a pourer 
' (D.O.T%*5 14^814) lets flow into 
fnolds. Wnen the eastinp hav€ lolidi- 
fled, a sJmkeoui worker (DJO.T. 
SI 9.887) rer^oves tl^em from the 
sail4 and sends them to the cleaning 
and ftnishing departnieiit. 

Dii^ md rough surfyes of cast^ 
Ingi are cleaned and smoothed. A 

^ shoiblaster (p.O.T. S03Jt7) oper- 
ates a machine ^hat cleans large cast^ 
injp by blasUog Jtif m^^^^ with air jni^Ucyd 
witii metal diot or^grtt, Smaller cast- 
inp mmy be imooUi^ by tumbling. 
In this prcwess, the castingi, together 
with smd or uother abrasive inateri- 
all are placed in a barrel that is rotat- 
ed at high speed. The persoil who 
cootrols the barrel ti called a tumbler 
operator in.O T, 599.885). S^d- 
blasters and^iittibl^r operators, may 
also operate a itiachlne that both^ 
tumbl^i and blasts the qastings. A 
chipper (D.O.T. 8p9;884) and a 
grinker (D=O.T. 809;884j use pneu-.^ 
matic chlselit power abrasive wheels* 
powe^aws, and handtools, such as 
chisels and Hies, to remove excess 
metal and to fmish the castings. 

fastings fre^yenUy ife heat-treatr 
ed in furnaces to strengthen the met- 
al; B heat treater^ or anneater {D.OJC^ 
504=782), operates these furnaces. 
Before the castings are packed for 

^ shipment, casting inspector (D,O.T, 
514.687) checks them to m^ke sura 
they are structurally sound and meet 
spectfic^tiohs. Often, the inspection 
involves X-raying the casting to 

^heck for separations .in the metal. 

Many foundry workers are em- 
ployed in oooypations that are com- 
mon to other industries. For exam^ 
pie, maintenance mechanics, 
machinists, carpenters, and milU 
wrights maintain and repair foundry 
equipm^flCrane and derrick opera- 
toiB and^Hckdrivers move materials 
from place to place. Machine tool 
operators finish castings. Foundries 
alio employ thousands of workers In 
unskillid jobs, such as guard, janitor, 
and laborer. 
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Iinpleytvt plaeing wmm into niokia^ 



• About one-sixth of al! foundry 
workers are emplbyad in profession- 
al, technical, administrative, clerical, 
and sales occupations. Of these per- 
sonnel, tha largest number are cleri- 
cal workers, such as secretaries, typ- 
ists, and accounting clerks. 

Foundries employ engineers and 
metallurgists to do research, diesign 
machinery and plant layout, develop 
irnproved alloys, control the quality 
of castings, apd supervise plant op- 
erations and maintenance. In recent 
years, many of these workers have 
been hired to sell castings and to as- 
sist customers in designing cast parts. 
Most foundry technicians are con- 
cerned with quality control. For ex- 
ample, they may test molding and 
coremaking sand, make chemical 
analyses of metal, and operate ma- 
chines that test the strength and 
hardness of castings. Adrninistrative 
workers em^loj'ed in foundries in- 



clude office managers, perionne! 
workers, jsurchasing agents, and 
plant managers. 

Detailed discussions of three prin- 
cipal foundry occupations — pattern- 
makers, coremakers, and molders=- 
appear elsewhere in the Handbook. 

Training, Other Qualifications* 
and AdvanGement 

Most workers start* in unskilled 
jobs, such as laborer or helper, and, 
after receiving on-the=job training 
from a supervisor or experienced 
worker, graduariy learn more skilled 
jobs. This is the usual practice in 
training worker! for casting process 
jobs such as melter, chipper, and 
grinder. 

Some skilled foundry workers — 
particularly hand molders, hand 
coremakers, and patternmakers- 
learn their jobs through formal ap- 



pranticaihip. Apprenticai rgeeive i^- 

ty'md on-thajbb trtiniPg for 3 w ^ 
4 yearsi usually iupplemrntfd by 
classroom instruction. High i^^o^l ^ 
graduates are preferred fl^r nimX ap* 
prenticaship progr{u^f but' 3ppli> 
cants with less education satn^tlin^i 
are hired. For some appreftifc^ship 
prograrni, especially thQ$e tot pht^ 
ternmakingi a high ichaol education 
s the niiniinium requireweiil. Mail* 
agennant prefers workers who have 
complated an apprenticeship, be* 
cause they have a graater kno^i^dge 
of all foundry Qperations and there* 
fore are better qualified to flU lup^f-^ 
viiory jobi. 

Skilled foundry workers 4Uo «n 
learn thair tradas informaUy on th^ 
job or through a combitiauon of 
trade school and on-the-joh training. 
In ibme cases, trade school courier 
may be credited toward dofl^pl^tion / 
of formsl apprenticeihipi^ Soffi^ 
foui^drias and the Amaricsn Poyii^K'^^ 
^ Society Cast Metals Institute coh^Uet 
training programs to update and tip^ 
grade the skills of ex^rienced wofk^ 
ers,. 

Emplayment Outidak 

Over the long run, popuUtion 
growth and higher incomes will cre^ 
ate a derffand for more autoniobileSi 
household appliancei^ and other con- 
sumer products that have cast pafts^ 
More castings also will be needfed for 
industrial machinary as factories 
pand and modernise. Despite the in- 
creasing demand for eastingi, em- 
ployment in .the foundry industry is 
expected to grow only about as fast 
as tha averaga for all industries ^ 
through the mid-1980's. Techriobgi^ 
cal developments will enable foujid^ 
ries to meet the increased detnand 
for castings with only a moderate in- 
crease in employment, Contirtued - 
improvements in production rn^th- 
ods will result in greater output per 
worker. In addition to those jolJ 
openings that result frorn einploy" 
ment growth, ^many other openings 
will arise due to the meed to replafce 
experienced workers who die, retife* 
or transfer to other fields of work^ 
The number of openings fluclu^tes 
greatly from year to ^ear, sitiCe de^ 
mand tor castings is very sensitive to 
^ups and downs in the econorny. 





Qrinders flnlthlitg caittngs^ 



Much of the employnient inarease 
in the foundry industry will be in pro- 
duction Jobs. However, employmant 
will increase in other occupations, as 
well. For example, employnient of 
scientists and engineers is expected 
to increase because of expanding re- 
search and 'development activities. 



Technicians alio will be needed in 
greater numbers to he^p improve 
quality control and produclibn tech- 
niques. More maintenance workers 
will be hired to keep the industry's 
growing amount of machineiir in 
working orden In contrast, machine 
molding and coremaking will be sub» 



f mploymant in foundries Is very sensitive to year-to- 
year fluctuations in the business oycle 

Wage and salary workers in foundries, 1950=76 and proJeGted 1985 
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stituted for hand progeisas, and will 
limit the netd fof addttional hand 
*nioldan md hMd^remaksii. Im^ 
proved Tnnlding teihniqueSi sueh as 
quiek tet molding in y/hiah the mold . « 
hardens quickly and without baking 
in an oven, also will limit empLpy- 
ment of molders. As niore machinery 
for materials handling is nttroduc€d« 
emplcyinent of laborers and dthar 
unskillad warken may decline. 

Eamiftgi and Working 
Conditions 

Production workers in foundries 
have higher avtrage earnings than 
those in manufacturing as a whole. In 
1976, production worke^ In iron and 
^teel fo|indrie§ averaged $^.16 an 
1iour< ud those lit ndnferrbus founds 
rtes averaged $5.22. By comparison « 
pr^uction workers in all manufac^ 
turing induitrici averaged $5.19 an 
hour. ^ 
' Most founds industry employees 
work under union contraQts that pro? 
vide periodic, pay incr^^s. In thpsAl 
foundrias that pperate 24 hours ^ 
day, 7 days a week, contracts genetf 
ally provide for extra pay for shitt: 
work and work done on weekends 
and holidays. Also, most contracts 
provide paid vacations according to 
length of service. Typically, an em- 
ployee receives 1 week of vacation 
after 1 year of service, 2 weeks after 
2 years, and 3 weeks after 10 years. ' 
In addition, many employees are cov- 
ered by paid sick leave plans, group 
iniurance, accident and death bene« 
fits, and retirement and disability 
pensions. 

Working conditions in foundries 
have improved in recent years. Many 
foundrias h^^e changed plant layouts 
and installed modern ventilating sys- 
tems to reduce heat, fum€s, dust, and 
smoke. The injury rate in foundries is 
higher than the average for manufac- 
turing; foundry workers, are subject 
to bums from hot metal and cuts and 
bruises from handling metal castings. 
However, employers and unions are 
attempting to reduce injuries by pro- 
moting safety training. 

Foundiy workers belong to many 
unionti including thf^lnternational 
Molders' and Allied Workers' Urfion; 
the Unitf d Steelworkers of America; 
and th^nternational Union^of Elec- 
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t^€Bl« Ki^io and Maehine Workep. 
Mmy patternmakf re^re membars of 
the Pattern ^^en* League of North 
America. 
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Further mfbrmation about^ 
opportunittei in fbtindry DCQUpations 
may be obtained front local fouiid'^ 
ries, the local om^e of the State etn^ 
ployment servidte, the 'nearest offlc^ 
oft the State apprenticeship ageiiQy« 
or the Bureau of Apprenticeship and 
Trainingt U,S. Departmen| of Labor 
Infomiat%D|i also U available from the 
foUowtng orgat^z^tions: 

Americftn Foundiymen't Society, Golf and 
Wolf Rdi. , D^fPlaines, 111. 600 16. 

Faynd^ BdiicatioHal FeundaUon, 1 1 38 Ter> 
minal Tower, Cleveland, Ohio 44 I I 3, 



Intemaiionai Mokltrt* alid Allied Workers' 
Union, 1225 E, McMillan Cincinnati, 
Ohio 45206. 



* PATTERNMAKBRS 

Mature of the Work 

Foundry pattemniakers ara highly 
skilled craftworkers who make the 
pattemi used in making molds for 
metal castings. Most of the workers 
in the o^upmtion are metal pattern- 
makers (D.O,T, 600.280); a smaller 
number are wood paitemmakers 
(D.O.T. 661.281), Some pattern- 
makers v^ork with botb^etal and 
wood as wefl as with plaster and plas-' 
tics. i 

Patternmakers work from blue- 
prints prepared by engineers or draft- 
ers, Thjiy make a precise pattern for 
the prdiifuct, carefully dhecking each 
dimension with instruments such as 
micrometers and calipers. Precision 
is intTOrtant because any imperfec- 
tions An the pattern will be repro- 
duped in the castings made from it. 

Wood ^patternmakers salact the 
wood stock* lay out the pattern, and 
saw each piece of wood to size . They 
then shape th^ rough pieces into fmal 
form with various woodworking ma- 
chines, such as lathes and sanders, as 
well as many small handtooli, Final- 
ly, they assemble the pattern sag- 




' PattemmakeiY mutt orefully cheek aech dl^^ 

menis by hand, using glue, screwy persons interested in becoming pat-^ 

and nails, - temmakers. In addition, vocational , 

' -Mftal pattarnmakers prepare pat- and technicalyschool tiainin| in pmU 

terns from metaLsiock or from r^gh temmaking, metalworkirig, and nia- 
castings made from a wocd pattern. . chining proyide useful preparation 

Jo shape and finish the pawrns* they fpr an apprentice, and may be credit- 

lite many metal^orking^'achine^, . ed toward completion of the appren= 
Including lathes^ drill ipesses, shap' ticeship. ' , ^ 
^rs, miHing inachines,*powet hack- The usual apprenticeship perioff 
saws, and grinders. They 4lso use for pattemmaking is | years; how- 
small handtools, such as files and ever, a few apprenticeships last only 
rasps. . 3 or 4 years. Each year at least 1 44 

^ hours of classroortL instruction u|ual- 

Tralnlng, Other QualHleations, ^ prdvided. Appanticeship pro- 

J and Advanoftffl«nt - . grams for wood ^i4d metal pat- 

J ternmiiking are separate. Employers 

'Apprenticeships ^the best means almost always require apprenticis to 

of qualifying as an experienced pat- have a high school education. 

timm4ker. Because of the high de- Apprfentices begin by helping exr, 

gree of skill and the wide range of perienced patternmakers in routine 

knowledge needed^Jerr pattemmak- duties. They make simple patterns 

ing, it is difficult to learn the trade on under close supervision;^^ they ^ 

the job, but in some instances skilled progress, the wor^ecomf^increas- 

machinists have been able to transfer ingly complex anS^the supervision 

to metal pattemmaking with addi- m0t€ general. Patteirnraakers earn 

tional on the-job training or experi- ' higher pay as their skill increases, 

ence. High school courses in me- and some become supervisors, 

chanical drawing, blueprint reading, Patternmaking, although not, 

and shop mathematics are helpful to strenuous, requires considerable 
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r* •tandifig ancf inovlng about. Manual 
dtxterHy ii espedAlly important bg- 
eausa of ths pmli^^nature of the 
iwork. Tha abiUt^f to vliualiza objectt 
in three dImaQsldns alsa4$iinpoitant 
when laading blueprinlB. 

Impleynitnl Outlook 

Employinant of foundry pattern- 
makers is ei&pected to increase only 
about as fast the average 'for * all 
occupations through the mid-lf 80^§ 
despite the anticipated large in- 
creases In foundry production. The 
increased use of metal patterns, will 
allow production to increiise faster 
than employment. Metal patterns, 
unlike wooden ones, can be used 
again and again, thus reducing the 
- number of patterns that have fo be 
^ made. ^ 

In additron to those openings cre- 
ated by employjnent growth, some 
job openings will arise because of the 
need to replace experienced pattem-^ 
makers who retire, die, or ffansfer to 
other occupations. Most of these 
openings will be for n^etal pattern 
makers. The nuinber dt openings 
/may fluctuate from year to year since 
the demand for foundry products is 
sensitive to changes in the economy, 

pecause patternmakers learn ei- 
ther basic metalworking or wood- 
working, they are prepared for jobs 
in related fields when pattemmaking 
employment is not available. Wood 
patternmakers can qualify for wood- 
working jobs such as cabinetrnaker, 
and metal patternmakers can trans- 
*^fer their skills to metalworking jobs 
such as machinist. 

Earningi and Working 
Conditions 

_ «■ , _ ' 

Patternoiakers generally have 

higher earnings than other produc- 
tion workers in manufacturing. In 
January 1976, average straight^time 
hourly earning of wood patternmak- 
ers ranged from $6 in gray iron and 
malleable iron foundries, to $6.25 in 
nonferrous foundries, according to a 
wage survey made by the National 
Foundry Association. In comparison, 
aU production workers in manufac- 
Arirfg industries averaged ^.19 an 
hour. 

Patternmakers work indoors in 
welMighted, Well-ventilated areas, 
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The roonfis in which they work g§ner« 
• ally, are separaterf^from the %reas 
where the daating tikes places so they 
are not exposed to the heat and noise 
of the foundry floor. 

For sources of additional informa» 
tioh, see the introductory section of 
this chapter^ 



MQfLDERS 

Naturt of tha Wsrk 

One of Uie oldest known methods 
of making metal products is by metal 
casting, or the process of pouring 
molten metal into a previously made 
mold an4 aUowing the metal to hard- 
en in thk shape of the mold. There 
are severjil difTerent ways of making 
molds, but saftd molding is the most 
common. In sand molding, molders 
make the meld by packing and ram» 
ming ipe^iaHy prepared sand around 
a pattern— a model of the object to 
be duplicated— in a ^box called a 
flask- A flask usually is made in two 
parts that can be separated to re- 
move th§ pattern without damaging 
the rnold cavity. When molten^etal 
is poure d^into the cavity, it solrdirids 
and forms the casting. (Other types 
of molds and molding processes ar# 
described Mn the foundry industry 
section of the Handhook ). 

Technologically advanced molding 
machines that pack and ram the sand 
mechanically are now used to make 
most molds. Thus, most of the work- 
ers in this occupation are machine 
molders. Machine molders (D.O,T, 
5 1 8.782) operate machines that 
speed up and simplify the making of 
large quantities of identical sand 
molds. Machine molders assemble 
the flask ^nd pattern &n the machine 
table, fill t^e flask with prepared 
sand, and operate the machine with 
levers and pedals^ Many of these 
workers set up and adJUst their own 
machines. 

In a few foundries, hand molders 
still construct the sand molds, ^ing 
primarily manual methods. Power 
tools, such as pneumatic rammers, 
and handtools, such as trowels and 
mal(ets, are used to smooth the sand. 
Molds for small castings usually are 
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. made on the workbt^nah by bmnch 
molM^ (D.G^'F; Sig 38 1); those for 
large ai\d bolky dastiiifii are jmade on 
the foimdiv floor fc^^oof molden 
(D.aT. '518.381). An alMourri 
hand rnbider makis rnaoy.^difTiijraiit 
types of mb1d|. A l^si skilled ntdlder 
specialiEes In m few simple typei. 

Training, 0t{i9r QuallfiMtleriSp 
and AdvanMniMt . 

Cotnpletion of a 4 -year appreii^ 
ticeship prdgranniOr iqulvalent Expe- 
rience, is needed to becoine a skillad 
hand molder. Workers witli this 
training also are preferred for somi 
kindg of machine ■noldlng« but In 
general a shorter trainiiig period is 
required in order to becoine a quali^ 
fled machine molder. Some people 
learn moldinl'skllli liifcnnally on the 
Job, but this way of learning the trade 
takes longer and is less reliable than 
apprenticeship. 

An eighth grade education usually 
is the minimuni requlrennent for ap- 
prenticeship . Many ,eiTiployerSi hovv- 
ever, prefer high schooi graduates. 

Apprentices, under close supervi- 
si on by skilled noldiri, begin w ith 
simple jobs, sucli as shDveling sand, 
and then gradually take on more dtf- ^ 
ficUlt and responsible ^ork, such as 
ramming mcldSj withdrawing pat- 




Meldtrs na«tf gecid vlilciri ind mifiiial 
dixtftrity. 
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terns, and setting corm. They also 
iaarn to operatf the various types of 
molding machitnes. As their training 
pTogfess^s* they learn to rrakc com= 
pUte m^ldi. In addiiio*^, tine appren^ 
lice niay work in clhe r foundry de- 
partmefnls lo de velc^p alUround 
kiiowledEe of foundry methods and 
practice^. The fe^pp rentier usually re 
ceives at least 144 h^iur^ of ula^s 
room ifiSiructic^n each year in sub 

metallurgy, dnJ 5»h*jp a [awing 

Hand niL_>ldef5^ v*^hu do higlil> n= 
^pctitive ^ork tliat reqiJire^ less ^Kill 
usually l^anuhi^ir Jub^ dui iiig at^iitt 
iraintng period Iiaine^s work with a 
iiiolclef to iiidke; a pdftkular KUitJ ut 
mold Aficr 2 tt^ ft nior*th?i , ih^' irain 

usually is i^up^hl^; ut ntd.kiu^ a 

Ji>bs <yifc be kd<iictJlii 2 Lt^ 5 iiiuiilhh 
on I He Jc ^b 

are ti^iily hlg,li & lyii^i tiiulacis 
must iifi heavy ohject^^ fhey need 

V iitlL 4. I, j Ss Jtct nl ■ .tj.i^ 1- ' *^ '- 

t:- "^wU liit* 1 i> I \, u siij Jti »<i.M > sin - I. 
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b*.US .v|»lg il, f 1 ta Hi * . *s s^ill ul 

lU'S^'v l'» fJl i ^'i .U J^ 

4*Illy tjU^^t^l Site ill , hiy 'l.^iiil 
111 ti, idUlul, lu i^'b upt. liiu^s ^-t<.,u 
t_> > tl llpltJ> li - til . g»» ^th <ti^l 

ll»llllL>Cl ,4 .»|J€^ fHj\A> ^ ..1 

bcwaii.'jc tilt dc.il «it J i ^ *^ » 
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tnolders avenged according 
to a vvage survey made by the Nation- 
al Foundry Association = By coinpari= 
son, production workers in all manu- 
facturing industries averaged $5.19 
a'fi hour. Maiden who were paid on 
ar incentive basi^ generally hadhi^h^ 
er earnings. 

WcJrking tJoncJuit^n^ vary ci>ribider= 
at)ly frufTi one fuundry le> anolhier 
Heai. funics, ^iid dusl, have bean 
gfeatly r^duijfcd in niany pianls by the 
iiislalUlitjn ut I nipiuvt^d vcntilatiun 
sybiein^i ^n*J f condi tiun ing^ bt^w 
e'^er, in itiariy olde r ft>und rie^ ih^se 
sLill ale plublEiilh 

Work I fig m a kniiuii > l^t Uy^ 
aiduus. csiia Uic injMiy i,a& i^ higtiei 
than avLfag^fDi al 1 [Ti^iuufactur 

arfb L,v4 »ilpint.i»l ^LiCli «i& iiiet£:*l plat 
c J stil ts ha vfi ti €lpc;d i idafe^e injuricJs 
til^atf^ii)' tiniiidtt^^, liu A eve ■ ^ iituld^i ^ 
iii.i^il bt cyi ttul *iV\> lU b *i» 11 5 ti *J|ii 
liist ^iit . iil tiiiti U av J Liii^^ i^ritl 
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V^'bv>; i J tiii I m^lbi ils *iic lis^wtl 
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ti ri. ,1 ^ »t K 4 ai.tl hil. i dn i. iil ^ 

I* hii t ^il /i * «i c aiiit Ji. ilic 

( l) 'i> r I h iH « ) tt lid L.fg*^ i'l Itii 
uiiij^ Ui, Ul.. r\ ''iin>Jl)/ lluUl b> fi-*. ' 



518.g85 ) operate machines that 
make sard cores by forcing sand i flto 
a core bcx. Some machine coreni ak- 
©rs aJe required to Set yp and adjust 
their machires and do finishing cp- 
©rations on the cores. Othars are pri- 
rTiarily machine lefiders. They are 
closely supervised arid their rna- 
chines a re adjusted for theni CTo see 
how the coremaker^s job is a b^sic 
^tep in the castini process, read the 
destripiiyn of ^and casting givert in 
tfic stale iTieiil un foundries eb^wK ^fe 
ir» ih^ hf^ndtoo^ ) 

If^lnitfig, OtNdr Ousllflcatlon^i 
mn^ Adyart€ftrti«nt 

\ vv-iup kll*jn «» 4 yea! apprd» 
ii.e^iiip ir^inifig program «r the 
eSui^^lcXit ^xpericrtce is needed to 
L>eutjiiie a ^Killsd HaOti coreiimW^i 
Appr cni Ittiinps als*i ^it som^iir^icb 
required fur th«^ mote difficuli rna 
hin^ Lcxcitiiiki iig j*jb^ A ppi ^nii <:e 
alupji Hi *.u! eiUakiii^ aiUJ iilolJlng of 

ten a»e i^onibined. 

I , leii tiwe s ht> w lo iii^ke vor ijp 
& iait uV tiia Clu^Si OOiil liisii ucv It)!! 

.shJ lilt iiopeitle^ Hi eiuU gcnt*al 
1^ a,i jjpi iiueiUa uki -^Ue Jul> tr iiiiii *ii 
l erimlaers eai ii higbe r p^i as thei^ 

gislll lll*^ ItUStS. Qiid Sv^iilii 111 4iy ^d 

V anc*-' to superv isur» 

lip. lull! iltUAiil m^hiin^iii 111 ti>* 

t^iiiii^ dp 1^1, f ilU . ti^ hrfve gra^Jiii* ^^d 

fiuiii bl sulii-H.l lui. ty pch of 

f»*i!id .4J *tu. iflKU 1 V 4U|ie ^ bl|b 

^ittf ttiiidriual dt;ii^rit> 



.^1. ik.. u 
1*1 i Ut #^ dk^tia Is ii.itU to nt 

1 ili*.Lii#l(y tibii ^.1 I . ^ fiii 1 ii^ lb a 
ji f^i. ^11 al I itniJi^ili 4li*= 

iiUU I'^ti tts the iit.^iiig us. t^t 

kiu^ will all5"^^1a 
iiicit^^flsc ^ id produiiion with o idy 

jniufiic* diose job ijpeniuis ted 
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€eMm«kfr Qp^riUiig machlnt that pr^duoQi ^&r#a far fiuCQm^ blt^ enfilne h«#di. 



ij^s aris^ bf^caiise ot ih« ne^d ic^ 
replace xp^rienceiJ cureni^Kcf^ wJici 
retire , di«, or transfer oilier t>cgu 
paitiD ns Th€ riumber of opyi=fcirig-^ 
may fluctuate greatly froui year tcJ 
ye^iir ^inoe the 4l^iiidn«J fui tuituji^ 
products ii s^n^rtiv€ lo ^trdn^^'t in th& 

e^tnii^p of tloOr i^unefiidk^ < 

$S .30 ;bfe ncb^oreniiikcrs, $5 2c ^ linj 

ing to ^ wa^e survey mad^ by ih^ 
Naitjoii4l Foundry AhsociaHun By 
comp^ris^n, produ^lion worker^ in 
all m Any. fac turi ug in<Ju.ai t«^-i a^gi 



whcj A'&u jJuiJ u« ail iucseniive h'A^u 
^eiitjally had higher eeprnirip than 
tho^t ^v hu ^^er*- pc*iJ ^ straig^it h«Jurly 

^uly from one f^un^ry lo another. 

gfecsll^ « ed tJ in uiariy |,-.-i|an t§ th ^ 
ihst^lia tiuii of im proved veruil^iiun 
systems ai*d ^ir- conditioriini Al 
thoi^^gh the mjvJry rale in fuu tidrfes is 

turifig. ciur^ma Jiing is <jn^ of the lea^i 
fjai£*rd.j.us fuuridiy jobs. 

KiJr&tJui^cs of additjoi *al nifuiriici 
tUiii . the ii itroiluc lory settic^n tjf 
this i.ha.|jier 



ihUN and SrifiL iWbli&lim. 



Irialized ^coiiomy.- Few pro<Jucts in 
daily use are not made rrom stee 1 or 



rrmt^ into ^ut^mobile; bodies, appH = 



artces* ird tfurniture; steel bars are 
jamtd to make parts fcr machinery 
and re infcirce cancrete in building 
arid liigliw^y construction ; steel 
plates becori^e parts of ships, bridges, 
railroad cars « and storage tanks; strip 
steel Is used to ^aka ^ts.anid pans, 
raaor bladgs^ and toys. 

To satisfy the country's need for 
steel, the^iroJi and steel industry em- 
ployed about 540,000 persons- in 
19 "76. Employees work in a broad 
ramge of jobs thait require a wide va- 
riety of skills » many of these jobs are 
found only iff iran and steelnnaking. 

Chavi^lerf itl^i of the Industry 

"The iron affd steal industry, as dis- 
cu^ed in thi^ chapter, consists of the 
rirtns that operate blast furnaces, 
steel furnio&s, and finishing mills, 
Blast furnaces ffiaH,e iron from iron 
or^i ccke , arid limestopi. Steel fur- 
nacis refine Che iron and scrap steel 
int<) sceel^ pHmary rolling mills and 
cocitiniious c^stirig operations shape 
the iteil int^ lefiiifinislied products 
caLled blcoiffs, billgts, and slabs, 
which other rolling mills shape into 
ite«l sheets, toirs^ plates « strips, wire, 
pipe» and various other finished 
prc^ducits 

The typ^<3 c^l opeiatioiib ^^iftJiiiicd 
In she more tJiin 90€ steel plants in 
the Ufiited &ates vary throughout 
the industry. Fully integrated steel 
plasits, which are so large they may 
cover several sqwiare iiiiies, eoiitain 
bla^t f Urn. age steel furnaces, and 
roll ing mil h T^hesc plmit^ perfutm all 
the op«raEiori^ n^3Bssdf3' lo eon vert 
prcxes^ed iron or« into finisiied steel 
pri>ducts ^th^r plafits only pefform 
fini^hii^g t^pe rations sucti as making 
ste^(wire and pipe from billets. 

T'lie fiumberof people employed in 
the plafiis cf tile iron and steel indus-^ 
try also varies greatly^ Individual 
plariis typically eitiplcy a large num- 
ber of ^vorkers because the produc^ 
tior» of irc3n a^nd steel products is a 
moFiumeii tal task. It requires the 
hin^ling aiid ijsa of thousands of tons 
of raw materials, and involves enur= 
muus facilities and equipment such 
as ^last furnaces that may be I 2 sto- 
ries higli and rolling mills that may be 
several city bloelcs long About 65 
percent of th0 industry's employees 
mr\ m plants that have more than 
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2,500 enployccs; fully integfated 
plants may have more than 10,000. 
Many plinls, however, have fewer 
than 1 00 employees. 

Iron and steel plaiits are located 
mainly in the northeastern part of the 
United States near the abundant iron 
deposits of the Great Lakes area and 
the nearby coal deposits. Aboui 7 out 
of 10 of the industry's workers are 
employed in five Stales — Pennsylva- 
nia, Oh|ie, Jndiaria, Illinois, and New 
York f^early 3 out of 10 are cni 
ployed in Pennsylvania alone 1 he 
largest steeUproducing plant?i are lo- 
cated in Indiana ll^rboi and Gary . 
Ind.; Sparrows Pumu Md (near Bal 
limore ), Chii^agiJ, and Piti.st)uigij 

Workers in ihw U*'ii .i*"! \ . 
Jiistry holU iTiof t: lhan iSH.d) diti£i 
ent types jobs At>u*ii Hi) pcit^nt 

uf ail wolkeib ai « lu li> t iigiig<-d tu 
niiJV lu^ I av*f iiidl^iiliilsaiid p'l tl 

ucls about ihe planii^, iT.akln^ Uuu 

and steel pit><lu4-ls ^liU iii^Uilaliiliig 
the vast 4310 U4A Hi uf hiaLhiiiciy \ii 
the iiidusii y 111 ijd*llt lufi iiltiti^ k 

tu t aiid is ii* I ) . k 



Proceaslng Occupations The major- 
ity of the workers in the industry are 
employed in the many processing op^ 
erations involved in converting iron 
ore into steel and then into semifm' 
ished and finished steel products= Be 
cause of the extensive use uf auto 
mated control equipment in tpaking 
steel from iron ore, must processing 
jobs are tound in the rolling mdls 
where the steel is sha^d into semi 
finished and finished produylh Fal 
lowing arc brief dcst^riptions ut ihc 
major iron and biecliimkirig and tin 
ishing operations and sorne uf iht- 
iicw upalioiis L oil I let- led with tiiciii 

tjly^ii fiii/i^i, I lilfciftL [(i!ikai,4^ a 

large j*teel cyh.sdcr lined with heat^ 

i tslsl^n t { i ct\A%.tA^i y f bi Iwk , Is ua&d t u 
st^psAi sili^ lilt liijii tiijiii v>diei el^ 
liiciil-i* 111 tliC lloii *at; A ilUXlUiC cjt 

uit t..>k. fii.id Ihiiesum^ (ealleo a 
'th^u^t ' ) IS fc.i liUi^i the lup ot Uic 
Uiiiiu^^u .^.3 llilij mdUilal wui I Is 
w.iy ilu li ll.iiHitjh the tUiiiawe. ItQi 
all I Iwwi. i.itu liic L^ll*jiil hull! ^ianl 
sluvcss uyii.-ith the coke to burn at a 
hl^li I, liiptiMiuit Al ^ihls high Leui 

jiClrfiiiftJ «=i *-ht:i!ll ill Ittii. liiJil sskca 

[il.i.-. ljelA..fe;ll lliw ^.i.i w tiiid iK*^ lli>il 

I. IL I . ufe: iii^ ill 1 1 '»i t ! *. i il i.H lltl 
III,. . Ii i I ih .J 1 




The iron, which now is a liquid, 
irickles down through the burning 
coke and coMects in a pool 4 to 5 feet 
deep at the bottom of the furnace. As 
the liquid iron passes through (he 
coke, the intense heat caiiees another 
chemical reaction betu^een the lime* 
stone, the burned-out coke, and any 
other materials to form a waste prpd- 
ucl called "slag". The slag also trick- 
les dovvn through the coke and floats 
on top of the heavier iron. In a iypi = 
tal furjnace liquid iron is renioved 
frtJiii the furnace every 3 or 4 hours; 
alag may be removed more frequent- 
ly 

A bidbt furnace operates gonliliu = 
ously, 24 hours a day. 7 days a week , 
unless It is shut down tur repairs or 
fur Othei reasons A single furnace 
may produce up to 1 0,000 tons of 
iron in a 24-hour period 

Ihe r^W nrtaterials used In blail 
till hates a[e transferred fruiis Stufage 
^j^as on railroad cars Moving on 
elevated irayks the turnace, rhe 
tills are posilivjnfcJ O^er dtn open 

grate. The raw materials are dumped 

tlifuugh the grate and into a large 
tuiiosl ^iiapcd bio calUd a hopper 

Scdle Lidr op^rtdiur^ (DO \ S2l 8B3 ) 
ijfiVe other iiillliJtid *^ais v>i» ll dt^k^ lU 
Uifintlb unaeriiealh llie huj^pcr^ Pu 
.silionhi^ Cheii i^ai u.ide. one ut these 
bins, thty fill it ^ith raw inaierial, 

vvfc.1^1. it^e hjdUiid ^-.di tiuii llicnduiMp 

the matepiiflnfD skip car^ where the 

e hii»/jsUjiic i.i i-okt la auloiiiall 
ciill) led U\i a sleep rtiiip lo llit 

U,y L Mhs. blusl na4.e »iid Jiiiilj.^d 

St;alelicai i^peratufb niviSl keep i ec 
iiids^j wl,atlhey pui In the t ur iia 
111 bla^i fui iiawe .jptij *iliuiia wllh*^iui 
QuujiuaU*^ cufiti^^is, d ikip Lfperu 
iat t I) <> ( 92 1 Hh3> ub^b eiettiii^ 
uii*i piitUiiiMOw i.oiitkiila lO Opel iile 
the 

j /CI ate ihfc gAh luiidat.ix, . in at h I 
ail tur die blast futMat=t Itiej ub 
mi c w^Mili >ls thai Jiliuw Ih.i tenipet 
ati.ie Xtic air liibidt ih^ StOVe 

Whei. ^ii rca.^he& the Currev^i iem = 

jji^i^ti-ie ihc Iciidct u^'^ilb vaK 4ib ull 
lilt stuvc that allov^ die hc*itcd ail lU 
P^sj Uj tile t*nrmti.s bloyc Undcfs 
also kctp the stove flu^b wlcdi* of C ar 
bun and dirt 

Hnfi\ €rJi { 1> O 1 3 I V 1 3Z i i/v ac«^ 
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fufnaces and are responsible for the 
quantity and quality of the iron pro- 
duced. They coordinate the addition 
of raw materials by stockhouse work= 
^rs with the operation of iha furnace 
and iuperviie keepers (D OT. 
502, §84) and their helpers {DQl 
502,887) in removing ( tappinf) the 
liquid iron and slag frQin the furnace. 
If the iron is not forming correctly in 
the furnace* blowers niay have the 
stove tenders change the tempera 
ture and flow of air into the furnace 
When the blower hm deicrniiried 
that the iron is i^eady to be removed, 
the keeper and a helper use power 
drills, air hoses, or small explosive 
charges to remove the clay that is 
plugging a taphule abovt the liquid 
iron, allowing the slag to flow down a 
sand-lined channel into huge goii 
tainers called ladles, which hiivc 
been positioned yjidci the tliainit;! 
by crane operaiors Helpers open 
gates to divert the slag into other la 
dies when the tiisl une m filUd Afiei 
removing the sla^ th^ kctp^i it 
moves the clay frorift a lowver tapuolc 
that allows the iron tvi flt^w dv^vvn tin 

C>tVler chafinel iiiU> 3|>t:t.:lal Idlluiail 

tank 4=ar5 called "h^ii lu^iqi " 

Attei Ihc sidg alld ifuli hivy l.i^ 

gun" to ^iiuot .Jay u\i. . itic l^s.^.iiuli^.s 
The keeper ai,d helpeii, us^. LOiigs 
leriiijvc &«.>ltditiiid ii uit diiJ i>i^^ fi^ iii 
the ehaiifiels and ^ho^ lln ^ lIi^ 




channels with special heat-resistant 
sand. 

Some of the iron taken from the 
blast furnace is made into rmishcd 
products such as automobile engine 
blocks and plumbirtg pipes. Most of 
it, however, is used to make steel 
Because steel is stronger than iron 
and can be hanimered and bent with- 
out breaking, it can be used for many 
more products'. 

Steel furnuc^x ^tecl IS made by heal 
irrg iruii or s^^rap Steel to leinuve 
^unie of Uie ».drbun and oihei impuri- 
ties and adding chemical ager^ts such 
as silicon and nianganese^ By varying 
the aniQuni of carbon and chemical 
agents 4^ontaiiied in the tlnal prodM^t. 
Ihousands of different types of steel 
can be rriddt each with specified 
pitjpcflies that are suited for a par- 
tRulai |j|^^tiii^.l Ft>i example. sLain 
less sii^el is ru^i lesislant and heat 
resLriiaiit aiitj Is u^ed in products, 
wliUh nt^d iUo^*; 4uaiU!^ such as 
ici^tx idades 

^t^^l is n^ii^ii. iii4^^ i^pi^g uf 

Iwiiia^c^ t'taali^- u ,.yg^ 11 . up^^ii heai ih 
siiid cliiL ii- M*ire ihdii oQ pei cent uf 
all AktwKhiU ^Lcel 15 ruade lii b^^ic 
itiiit'h) diid abuiit 
2U pcit 4^(11 lit ti^^illi hiiiiace^ 

Btith j^Mijdi.i^-t siiitlK^i kliidj uf bleel, 
biii htjir s do the Job fasiei aiid are 
i^ii iiiaiiy t>t the 

lit-ii. 4lu iiovv ill jpdati,>!i k*\>\ 




many years electric furnaces were 
used tnainly to produce high quality 
steels such as stainless and tool steeL 
They now produce lar|e quafffities of 
regular steel 4nd account for about 
20 percent of total U.S. steel output. 

Although the sieelniafcing proce- 
dure varies with the type of furnace 
used, the jobs associated with the 
various prDcessas are siniilar. Since 
basic oxygen furnaces account for 
most of the U .S. steal, the jobs con- 
nefcled with them ^ill be used as an* 
illusiration of those in other steel fur- 
nac£ operations. 

A wnelter (D OT. 5l2J 32) super^ 
vises workers atia steel furnace 
Melters receive information on the 
characteristics of the raw materials 
they will be using and the type and 
quality of steel they are expected to 
produce Fhe rtielter makes the steel 
according to the desired specifica- 
lioris by varying the proportions of 
iron* scrap steel, and limestone in the 
furnace, and by adding small 
aniourits uf cjihcr rii^le rials such as 
rnazigariese , silicon, copper, or 
chrcjme= The inelter directs the work 
er§ who load fumaces with iheae raw 
niaterial^and superviscjj the taking of 
d Siftiupte of liquid steel that \s tested 
Uy iii^U!^ the ^teul ha^ the desired 
qti^litic^ I he rn^licr rtiu^i coordi 
w^m the i^adiikg and liielttng of the 
law niat^rials with the steel iiitjldiiig 
u|je«atluii Lu ^vuid deluya in piudui^- 
iioii 

shd |) d sLcei t^i.Jitlai(kc i lined 
lih lic^l realslaiii brit.k I L . f u i 
iii^ge ^£iii be tilted U Mu^dt. tdde tu 
ittd^c I liiaterials and iihi^hisi^e 
^iee 1 ait J sl.*g I he Jut^tidL^t ^jp^fnitif 
(DCi 1 ^12 752), under the difCw 
tlun of ihii ipieltcr. cutitruU tuc op 
sra^gi! the furnai-s To begin ihu 
upcidtt^ii the furiia^.e oper^t.^i 
rirst dssi^tu«ii u&es cc>fltro|s to tilt ihe 
furnace l4J r^4,,eivc a lo»d oi "«^haigc" 
of steel sjrap and moUeu iron A 
^L. i idp , ran^ upg , a i u r (OO I 
H2. \ i ^ adds ^crap steel iiud is tui 
luv%'ed by a. chij-rgin^ cruiti tjp^futof 
(DO I ^jli SB3) wh^ add.^ ttie liq 
yid iion made by the blast tutjiixc^ 
Aft^rth^ dsstsiani ri^Kt^^ the furnaye, 
the fumai^e operator, who works in a 
cuntrol roum uverlcjoking the fur= 
riaee , ustf s levers and buitoiis to luw 



> Fumaca epmlor MllBUnif r«turn 
fymaCi ID uprlghl p«iiiDn A 

Into ihf fumag and High purity 
QBygsn ts blown Snts tha fo^ Qt tha 
mUm! II iupafaeriig i^ad 

SiMt 



Oxygan 
Lanes 




Lininy 



I i 



Oxygen Initj UiC tuiilJ^tt a l tu^^^iM^iu^ 
speeds The tuin£it,t; tjpt. ijiUN aUis 
CO1U10I3 the jddllKii! >f liluc s^liiwh 
CUfiibliic.^ with linpuitLIc^ in llit- Uoti 

to furm slag, and ihc tiddiliiin of any 

^hfiiiiCcil dgciiL-^ ihtil tiic it^^nn*^-! 
give the steel iti j'^c; h p p op*^ 1 1 i ; 
If th*^ L.heitiKjl I viit^tiiilis In the tui 
l.tt.ijilii. Iki.i viiilt-iil tit fiiiMU. - 

10 ^^i^sh out Uie itjp I l^ius 

iloii io 4^4jiid liloii^^ 111 fu,iii£v=w 

fufii£i^-«- dt.» tiV4i.»tf^i Jh t I iliv 
lif^-kiiig 't ihc fuiii&i' i. I . 

Hy t>i(stivli g Hit V ill '^'^ 

liaise i.pt^al*,, klii^^^i N^ohi.u >t^^ I*- 
Jias t^hnosl thi i. tjire i v. u ii . p^^a ill ■^m » 

Tht firsi d.*sisi.^ni tht^rt'iiUu iho tui 

n^iJy while the .!*c. iJiid aSSiSitfiil rfis'f 

helpti?). wt,/ki!s^ h».^in behind a ucui 
shield, use a lon^ hdnJIeJ .^pOCn U- 
t^ke A diifii|dt Ihc .^ainplii i.^ sent Up 
tu the Ifib wh^4e in eltil hi 1 1 ^^l ^ Jtter- 
nUfie llu^^ wU>.^e d^t slcfcl is Uit; 
product desired Bas^.d ijn du h i^^n 

rnation, the furii it:e upeiattu Jt^tti 

niines how niUwh Uiiigei ui.d y\ti^t 
ternpefatiii^ the fuiiiin^x shi ul ] t^p 
erate When ihc lurnawc i peialiii ha , 
dctennined thai Ihcs siecl fias 
specin^d qudhtiea ihw fitst assu ^oi 
lilts the furricice Uiwuids >vuuihg 



Mylten biesi 



iw ih^ aldiu i^t iKe tuinaie and 
inU* Ualc Ihc setoiid assit^lani 

diid Helpers iiiay ado ghdiTlitdil agents 
u> Uit iddU whiU tli*^ steel Is puured ■ 
B> coiitinu^lly tilting the furnace at 

-rilc^pyi i4!igly iht tlisl as^l^liiiil wan 
ki^vp ihc alag ^bv*^ ^ tti^ lapholfc pj e 
ventLigU htiui niivftiiig tiiUs the ladle 
li. i-iiUtjlly ihw 'sla^ is pi/uicd 
il i.ii.gh ific i..|jh*a iulO dife slag put 
1 ht; a^3i5taiils AiitJ Is&lp^is thoii u&t. 

Jeaii uut th*. lapfudc 

I ht liquid ^te^l M iss h*il|ditlc d 

I*. Uigt l.d.i*=ks ^alltd Miigijl-5 "" A 

Vii 15:^ J* nlu~*l; ill vt! Ji. jd Si! V 
! 1 h ^1 i. r- ijp s ii*^ l-idic i_*f liquid 
/^i^^fe. . ui 111.. .4 i a U,.!M .uw i^t 

lion iligi.. L iliidJ t ,c.^lll.g tJli l illiijad 
tlau ii-s M>igt>l l.iig^iCLO ! He jifr/ 
. ? ,i)(>r !5l4 8H4 , .ipcr^tes a 
sUipp>«. . Eit iht I .uiuin Ki\ die ladle lu 
Ul ihs. sU el I w liiU^ IhcSt iiiolda 
I hv al^l pi,ii!Ci A^Ki ^xaiiiliies the 
ffUjl j.H t > ^ee ihsil they aic wieah and 
?^i!iuwtn a ad olic*.>3ah ;lpei Wi lauliig 
a .sample of the stC^I tO! ch^iiilgiil 
analysis .3uCi.i as die atcel has 

r^ullditlco aiihUjenUy io i<^H<'i ^n^lp 
pe r ii> i > I V2 I ) i.pcttil^s an 

4)vt,hcud siiii ^wlilwri iciiiuv^a die 
iiiwids hvi h the luguts I he stw^el ..uxa? 
ih icady iu be ?*haped intu Surtiifni 



Rotiin^ andjinishmg. The three prin- 
cipal methods of shaping steel are 
rolling, casting, and forging= (Forged 
nee! usually is made in forging shops. 
Occupations in those shops are de- 
scribed elsev/here in the Handbook.) 
About 90 percent of the steel pro- 
cessed in steel milts is shaped by roll- 
ing. In this method, heated steel 
ingots are squeezed into longer and 
flatter shapes between two massive 
cylinders or "rolls/* Before ingots of 
j^teel are rolled, they are healed to 
ihu temperiture specified by plant 
TTietallurgists The heating is done in 
large furnaces called **soaking pUs" 
located in the plaAt floor A soaking 
pit crane op^raujr (D O.T. 921.88^) 
maneuvers an overhead^rane to lift 
the ingots trum smaff railcars and 
place them in the leaking pit^ A heat 
er (D.O l. 613 78 2 ) ^ndxhelper 
(UO T 613.885) ecmirol ihiroik- 
iiig pit operation They adfOBt con 
trols, which regulate the flo^of air 
and fuel to the burners, to maintain 
the correct terjiperaiure in each pit, 
iind by watching dials they deierniine 
when the ingot is uniformly heated to 
the required temperature 

When the ingots are neeaed lii the 
iisiW. the etane opeiatur plaeeb thcnl 
liii an irigut buggy, which carries 
tlitiii Uj the rirsl rolhiig mill some 
lliues stalled d "piiniary' nilll Here, 
the iugots aie rolled iutu^ sniailer. 
m o ! e e a s U V hdndled semifinished 
piodu^la wdlUd bluuHia, billets, atid 

slabs Blooms generally are between 

6 and 12 inehcs wide and o and 12 
lUi^heL thi^K BilUla which ai<s roiled 

h«^ifi t.ltjuin4^ have a shiallei t^iub^ 

aeciii^n and a. e lon^e. than bioonis 
Slabs ^re liiuclt ividt.:! and tfrnnnci 
than tjjtjuiiiS 

RiJling ing4.ii. im ^ i-i^*. .o^i 
.i^t>s are sirnilar jpe r_ juii lu fact 
sonie rulling niilU can do both L, the 
milL the ingiji wiuvcs along on a 
rollei gonveyei lo a rnachine that 
lesen.blsS a glMUl ciothes wringer A 
/two high" rolling mill ha3 two 
grouved rolU that re^ olve iit oppusilc 
directions The rolls giip the ap 
proaching red h^t ingot and pull it 
be I ween them squee/liig It ihinner 
and lunger Whyii the ingot has made 
unc huch pass, the rolls arc reversed, 
and the irigol is fed back through 

iheii! Throughout the rolling opera- 
liun ihe ingot pefiodi^jally is turned 



i / 
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Ladle 



Ingot Muldg 



3U= 



if.jutd si* 



cali^d "m4nipMlatt)rs/ p4S.s^ J 

bet^ii^n iht^ roU^ ^^^ih th^i all 
sides are rolled Tliis upe.ialii>n is 
peaifd iitilil Che iiigoi 1^ rc Jutted 

slab Of bloQfn of ttje desired si^e U is 

then feiidy lu i*j 3pet:UifciJ 

lengths 

A riJll^f iL> 4* I t 5 82 ) 

sb^jrktf m i^i^uf^f * t u,c 1 tiU, WtJ^, ill 
a gi^S endowed uOiai ut booth Ivj >a 

This ernployce's duties whiijh ttpptti^ 
to i;^nHiiit pfin«^lpai)y ritM'in^ U 
vers and pushing button^ look r^la 

ih^ ingot U (ijllsd JepfikJ up^ Hi thw 
lolicr*^ §1 ill The fv>ilei i^^,iULe.% iht 

pa3S. If thp Cip^n*is^ acl viJt 
mor^ passes Nvin be nee Jeu Uj ^ -t the 
required .^h^J>^, and pr4.idut>tii>n a^iII 
be slowed If th. opening u u>i> 
ruw, the n4U oi ^ears in^y be u^in 
aged Long ekpeticncc and a kauwl 
ed^e uf st^tl chtsisileii tjws ai*^ 
rcc^uiicsd fur a *ufkei lu bei<..*K,e a 

(DOT 613 782) sits lu ^hc t>ui.Ui 
be&idt iiie roller and *,ip*.fatta uon 
irols tii4l w*>f iet;ti^ posltluii lt»t ifigui 
on itH rollef conveyor beiorc: ta^h 



icd hot ^lab, billet, or blou.n ivu ve^ 
al^g d\ conveyer it^ a pl^t^c >^heie a 



la 
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, i # V ^ I ^ I J ^ tJ ^ > 

i^uls tilt ulecl i iUi desired lenglKs 
In .4 it ilirig niiH ibsil hsis autofnaUt 
, ..iiKi^Jg a rAdlin^ lUtll att^ridiirit is 
given a card that has been punclied 

^iih ii 5e!l£iS of hulcs I he hulc^ 
lepi^ ifc^*t feijdttj tli!ccU*Ju3 lu ho^* 
the i u Ui I oiled I glten 

"*I^4 iei iii' I |.Jt ;.^ses 4 b^iili?il 

When ihi.s process umd^ the roller's 
tfolM to directing and cootdiriatirig 



i>,L»ii\*iuivjy, pi /ce?i5. wlsich 

i^lliiili»ial65 a.e iifci.ej^ll> of prU'hiwliig 
lai^^ 1'^^*^ dtcsi lit Ulil» iUMat be 

piling!)' i.iitl ii' oiu tyji^ Of *^4Ji!l»ifU 
wQSiiii^ *• Itidle ll4fUld steel a 
ltd iTiolu wf the desiitJ 

bii**'oO i* i^bdriibei si c 

^^l at>\t e ih. pidiit fX?^ r A seritj uf 
lobs deSw^iuJ ftuili did co^jliji^ ^hciiii 
hei lo ihc n*Jui liquid Heel Is 

puu »tfd uito t he nu id l%t ^i^el eot^ is 
ftud 5*>Udirh,3 ^loiig ttje b^Jiloiii aiid 

Utrv^ ir » hi uu^i' the i^h^nibei iKe sieel 
lb fuilher wuvlcd by *t ^MJi spr^y 
The i^lU wuiiirul th«. ruolded steel 
J CSV ell I ftuppuli it* v*e^gh^. and 
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straif hten it as it moves toward the 
plant floor. The fnolded ste^l is-cut to 
the desired lenglhf as it emer|es 
from the rolls. Continuous casting re- 
quires fewer workers than the pour^ 
ing and rolliiig of ingots require 

After the steel is rolled or cast i nto 
primary shapes, most of it is put 
through finishing operations. Slabs, 
for example, can be reduced and 
shaped into sheets, and billets can be 
made into wire and pipe. 

Steel sheet is the most important 
tlnished pToduQt made by the iron 
and steel industry. To make sheets, a 
slab is first healed in a furnace siini- 
lar to the soaking pits described ear^ 
lier, and then rUfi through a hot strip 
mill The hot strip inill is a continue 
ous series of pairs of rolls, sirnilar to 
the two at the primafy mill As the 
slab moves through each pair of rails, 
it becomes thinner and longer Edge 
guides eonirol its width After pass 
ing through the last pair of rolls, the 
sheet IS wound into a toif If the cus- 
lunier prefers a thifiiier sheet or an 
improved surtdce, the product niay 
be €d1^ rolled in aiiotlier mtlL 

Having obtained informatioii on 
ihe characteristics of the sheet de- 
sired, the roller at the hot atrip mill 
refers to a prinied guide to deteritiine 
ihe neces-sai y gauge belween each 
pais of rolls, and the speed at ^?^^hieh 
the ^l^Li should titt^cl Woikii.g in a 
pulpit, the roller uses controls to set 
the gauge on iht last serlca ol lullb 
while the speed operator (DO T 
6 13 752) woiks wontioU ttidt ddjii^t 
the apeeU of the lolb anU t;oiiyeyor 
ljiiies5 pu/bliirnji devcl^jp ihe juba of 
ihese two workers are repetitive 
Ko**^^e .ei ft the Jihee^ bho*dd begin in 
buckle b^lvMet-i! roils, due to I ne 
sieers . oiTipobilU^n or lenip^ rai^i rc , 
these iwu employees inUhl fe4djusl 
the^^^age iiid Speed of tfie i^jllain an 
aiteriipt avoid daniagc lu the 
sheet 

...ugh€r ,6 if T 613 7 K2) aLd A^bihL 
ant use handiooU lo &djusi the gauge 
and «d^e guides for the rirs£ series of 
rolls (called the ruuEhing milU A 

fijiJgh^r pulpit up^Jtitijr (DO f 
D I 3 7^1^ ^llo^iri&^tf rougher 's in 
biiuwtio^ signals^^ tuinaee ciew 
for addit^iial sl^^ and oper^ie^ con 
trols to ^WRion'mi slab on the con^ 
veyo| and guide it irito the lolls 




pipe rh*;a»*: pi v-jJu*- S ii , I l ul 1 * j!i i ' I M ^ i ^ * ^ - ^ i J i 

biUti^' To 'A lit I/. (mI ^ f^i. -^'^ '^'^^^ i>pe ,*ii)f (l^ > I 

prtniuct calliJd ii ttid A ^ir^ Jruy^ rr n Heufnlt^Hs pipe The optjator 

( IJ O I D i 4 /Hi ; ^itx ^.4 u. ih.a Aii.^'j Uit ho I bill c I 

si Jit Ihc dit rJ.*^ ^ I4j>tt't^^i ^>^*i^ pti?*?^ It h.-iv^ci.i. IWO b.,i lei sru^pcd 

*fi^ u-J M^*^ ^ i't*^>^*£^f' • - ^- ^ ''^^ * a ^.Ldip plug ..1 

^uinc;s ^ ire^ W,. ^i ,; Jiu^t:! ^ J lUi. iM^hic jUit , it bi!lel i.. d makes 




The operator uses controb to remove 
the mandrel and drop the billet on a 
conveyor for further processing. 

Maintenance, Transportation, and 
Plant Service Occupations. Large 
numbers of workers are required in 
steel plants to support processing ac- 
tivities. Some maintain and repair 
rnachinery and equipment, while oih = 
efh operate the equipmeni that pro- 
vides povvcr, steam, and water ^ 

Machinisis and machme tool Qp= 
wMaiurs make and repair metal parts 
fur pruducliun equipmeni Diemak- 
ers use machine tools to form dies* 
sui^h as I hose used lu make Wire Roll 
turners (DOT ffW 884) use lathes, 
gniideis, and ulheriinachuic luuls Ic^ 
rermish the steel fulls u^^ed in the roll- 
ing fTulls 

Millwrights vjvi^ititiul ii!£it.hliiei y 
^ud I c pail dj.d j&pltii^4^ dcfdijilve 

paili. Eles^ii iciafi J install wiring and 
ruiui*,s and hook up eletirically op 

ciatcd ^quipHicnt t lct.lf Iwfeil lepalr 
cij* (ni^)iij» uihpewiui^) keep wiring 
motors, swiiches, and other electrical 

cqiilpnicnl !i» gui^d upciatln^ tondi^ 
llun 

K 1 ^ ^ \.i ■ i i^^.^l, ^lii i i i .1 I H d 1 1 % J 

,^,aiiil4jh. lli4 lili^l \;aSiH£5 IiUl!lb..i ot 

c Ici^ li I dt l4^c?i ilild h Slems u.»ed 
hi 3fttl if. .ijn^i^t ihi ing p\iiii\b i yp\ 
caily tliis yquipmeni i.ic|ude% com 

iUiillU aiivJ^t S^stcfiis Siiwh CliJSeU 

circuit television, electronic comput 

iii^ aild dalii i ^'Ol d 1 f 4^ ay at -J (IS, a I id 
.iSUri rig , prcjCfeasUsg aiid i^t>k.Ui-»l 

dw^'ii^C'^ :sU^ h Ah X iay ,i i^a^, ii iii^ W -i 

i!ic>pCL.U Ml i^i^iiipmeiil , 

H i 1«„ K 1 £4) £ I ^ 1 c pal 1 u I , I , t il j .1%^ 
, K. kv^, *.^lk in i\k\i\A'^ S »jKl!k^ ^ ita 

iiill^;;! aiiij wwii^c Mveiia ki, well iiilll 
tiiiildli.g.'^ s lid offi^^es l^'i^^crUlii ii ljy 
i^iil lu-!^t£^ll ak.d icpali piping ih^il l5 
iiatu Kyi ctii I y tlie Itfl^i ariiu*-!il5 
liqui la ,*nd gt^^eS used ui sieclrnaK 
lug B«,.ai 4; 1 1 1, ak e [ ^ i ^3 1 1 .; p. J 1 and i e 
[Mil! J fi^^allii^ uiiU-!^ .UMag^ laikks 
.^ial^v,«iai )' bulici-L d.^id ^ uiiii ^lisc, i a 
1 tj t J i i 1 i J 1 1 / e n g 1 i 1 1 I _i is 1 1 d i> t h c i 
liain <^ I £ n,ijiribci& latc trains 

I fid I i . dii 5p< i I iiialel ie^ and pi jduwl^ 
III I i\£ V d,3l y Ml ds mI i I i>ii aii J alec 1 
pi^rtC^ tiUui skllU d \ Ui i £s up4i file 

Ih^ Vi.riuuh boiUn^, lurbin<;s. and 
s wiiH.hl)oai da in ta*^ tui y puwci plants 
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Other types of maintenance and 
service workers inciude carpenters, 
oilers, painters, instrument repairers, 
scale mechanics, welders, loaders, 
riggers^ janitors, and guards. Many 
laborers are employed to load and 
unload materials and do a variety of 
cleanup jobs. 

4diiiinistFativt^ Clerical^ and T^hni- 
cal Occupatioiis. Professional, admin 
istrative, clericai, and sales workers 
constitute about one-fifth of the m 
dustry's total employrneni Of iHcse. 
the majority are uleritjal workers, 
such as secretaries, stenographers, 
typists, accounting clerks, and gener 
al office clerks 

Engineers, stscnlist.!*^ aiid icwhiii 

t:lans make up a substantial piopoi 
lion of the rndusiry'j* while c\)lltif 
employment Several thousand of 
these workers perform research uiiJ 
developiiiciit wn^rk lu Uiipiuvt^ c^aI^l 
lug lion mid ^teel pioduwl^ aiiJ pii> 
t:esj4es, isiid to develop riew one-_. 

Aiiioiig tfie le^hiii^ ai ?.f>c^i&ii- i 
Cifipluyed III Jie cliiiak^!.^ ait inv 

chanioal eiigiiieers, whose pnnijipal 

work Is the design , v oiistj u«L.lli,>i! diiJ 
operatU>n of mill riiaehliieiy diiU nia 
teriai hdndlmyl^i^ uipnieiii Mctailui 

gists allCi iHClall Ul ijl -.. i !^ I U L. > 

wcii k in ati^ti I&3 ditd ,ti ijdut,. lU.ii! 

dcpdl liiiCiitA wh.ci ^ iU^y i as ihw ir1^ 

poriant task of sp^^cify ing. i t>nift)^ 

llit^ and le^alik^ tfic quality ^'t ihJ 

slcci during its inanufactu r^ i ivi^ 

cn^ll.ccls aft civ^a^d lii ifit l^yM^il, 
^iiiisli i •4.Mt afi*J iiii^O*^ 
steel plaiit.n £1 ,tJ th. i^qu lpi>t«.iil ii '^•J 
ful iicat ll^jhi aiiO tianspuf lii^n 
tie. lilLeii eiigiri. tis ji^sfgii la> tjul 
diid supei ^ Isc ihc uiesannju vjI let 
irl^^l facUlUes thai provide p iw,.! U)t 
Steel m lli^Ope f aUi'ii ( hektilsls alia 
ly^e ihe LheiniL.dl pfi.peiUes ot steel 
diid fav^ iiialciial^ lit latjitialt lies 
I ab.>rali,iy lct=hnit lai.s do i4_>uiiiit 
tcslliig aiiJ usslsl cheful.i.ia a.iJ cii^l 
iiecrs Di^fieis piepaie w^3,klng 
plans fa. id delaile 1 diisv^ing litjuiied 

in plant ^.on^tr ut. uon and rriainie 
nange ^ 

u^tive. mina^eilttl dnd .^u^civS^or^ 
owijupatiuns are ufTi^c ri.diuigcia U 
bur relatl\?n3 an J pcrs.ui.iicl inari*g 
crs, purchasing a^^nis, plant nianag 
c r s and industrial e ii g 1 1 1 c c i s 



Working with these personnel are 
several thousand professional wor^; = 
ers, including accountants, nurse^, 
lawyers, economists, slalisticians. 
and mathematicians The industry^ 
also employs several thousand sales 
workers 

(Detailed duscussions uf profes 
sional, technical, mechaniwaU and 
other occupations found in the iron 
and steel industry as well a^s m marry 
other industries are given eisewhere 
in the Han^hiHfk ) 

Iralillny^ Othsr Quallfflwallons 
and Adv&neement 

Nlw wwrkeia In pi iji^essiiig opeiii 
u.iris u.^ually aic hired a^ unskilled 
labui^ts Opi^iUngs ill higfi^r rated 
jobs usually are tilled tjy prpniotrng 
w u I k e ! S t i j i t ! I u w e i g i a d e J U b S 
I ciiglh ot sGi vUe with the euinpany 
Is the liiajoi tawlui Lorisidered when 
sclcLdiig w^Jikers fiJi piurnoiion 
Pi^.jinotiUis3 itj fiisl lever supcrvi^o! y 
p*.jsllUjiih si.Lh i%h hiu^vc! and niclter, 
difTci aiiiuiig c.ilihpaiiics Sijilie firnis 
deieiiiiine thes^ pi uiniyLions solely 



on seniority while others also consid- 
er ability to do the job. 

Training for processing occupa= 
tions is done alrnost entirely on the 
job. Workers move to operations re- 
Squiring progressively greater skill as 
they acquire experience. A crane op- 
erator, for example, first is taught 
how to operate relatively simple 
cranes, and then advances through 
several steps to cranes mu^h more 
difTiCull to run, such as the hot-metal 
c rane 

Wofkcis III itie various Operating 
units usuaily advance, »Ujng fairly 
welluerined lines of promotion 
within their departments For exam- 
ple, to become a blast furnace blow- 
er, a worker generally starts as a la 
boier, advancing lo second ht^lper, 
rirsl helper, keeper, and tlnally blow 
er At a basic oxygen furnace, a 
wui ker may begin by doing general 
wU^nup wOik and then advance to 
fUi iia^^e hand, secund a^c^istant, tlrsl 
assistaiii, fui nace operator, and 
ev^ntijally lo nieliei A possible line 
uf job advaiit^enicnt toi a roller in a 




EmpiGy** evar«««a agtomatlcalhf QsntrolM charging df bliat furnae* 
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finishing milljmight be assistant* 
rougher, router pulpit operator, 
rougher, s^ied operator, and finish 
roller. Wclkers can be inimed for 
skilled jobs\such as blower, iwlter, 
and roller, which are among the high 
est rated sleelmaking jubSi in a mini^ 
mum of 4 or 5 years, hut they may 
have to wait m u e h h > n g h e f o r l- 
openings occur. 

To help them advance in ihcn 
work, many enipUjyees take pai i 
uime uourHys in subjectb such a?* 
whcniiHify. physitf*, metallurgy Lihd 
managenieiii Slctl wt>rnpiinic^ h^ uie 
tirncs provide ihi?» liainiiig *.>fiyii 
within the plani Ouier wtirkcis i^ke 
evening cour?*e.'* in hi^fi Hi^\i\i^>\^ 
trade schools, ^ir ijin^ ersili^?* * t:M 

roll Ui COrTeSptJIlUC I iCU i.i,nJ|^Lri 

Appreniice^hip is the be?*i « . i 
l^ai n d iiidintt iiai e Uudt. ^^ph' " 

tlCeshlp piiJgraUl'* usually la?*! ^ y>i ^ 
ytaiH and C4>nsi^t tnainiy .h^ p 

UqIiiIii^ 111 til liju!^ 1 ill ^j^. 

lUulal J4*l»^^ III U*l^JlU*.ii . 

Ulsl I Ui. I lijfl i.i 1. ItileJ ttzi i iiiw/d 
plant Ui U/t. t. i ^ ftlili = jI .It Ii. I'l 

through corresponde^ct' .chf^ols 

applit. ..t U?^ (.lenGitilj) V. f > . jd^J > t f ^ 

dlwllt if a hi^h : fi -1 ^ -V 

it^hiM 1 tJ..i_ath li ill M iti^ 

miriifntitri age it'* a,)phwi ots \^ IH 
other lypes nf Itr .S to apjjilciiri iv> 

Jtt^i ali|.= tit* it ...til^ llii. I- • 

ll .iJt N ^ , j-l . . ^ H ^ . 1*^1 . ^ ' ^ 

CIS tilit » J y c npU/yt: .. Ui pf^* 
1 hi: .iilni.i iJiJi !w\4>i it iii. I 1 h* 
, . . IK Lsl .. 4» U ^ t 1 1^ 1» I*- i n i j5 i-i I ' i ■ > » - * ' 

UiU_- ]i-*i>s usu ally i» ii^^l*- T 

1^ ! 1 1 Willi Li i i ti , > p i p I 1 i t. . I . ij J > . f 

Piatii^-ally jII Jic i^.i^... ij*.ii.l>. 

htivt fv^Uii il . all ps .^i.iJls/^ 

^.rtlllp.lA£^| III ./itfife JJl £ ^ill liilU 
CCS W^tHk i IT l>,ltf \ Cl\ .d., I[i iiU.ti 

upcidtiii^ a II. I 1 J I tii . » I fc i I t i V = ». ' i^ii'-jn.;. 
U; gel o b . cmd pU Uiiw wl „l mak lii^ 
iipCiatU^ns be 1 1-' It iln s i » .j-. ^ign^ti 
lt> a pmiilcdti! Jt:, aiUi .hI I n i 
.11 |Jt»n !w s thi. nevvl) 1 1 1 ■ 4, j . 
.^ii'iiiti vvulk, I L-? is.-ilgru, j All . ti , i»- 
spei=!fic rcsea/vii upiei^ui!^ 
ndiiwe jdnnniso u lU c s^^i-^ ^ uiMi 



Engineering graduatGH frequently are 
hired for sales work and many of the 
executives in the industry have engi= 
neenng hackgrounds= Engineering 
graduates, as well as graduaieH of 
husmcRS administrution and liberal 
arlb colluges,^are eniployed m sales. 
acct>unling, and labor management 
iclaiU)ris. AS well ah in iiianagerial pu 
silions 

C ijmpleiujn kit a l}u>>iness tiuiise in 
liigh hchoui. junioi widkgc, ui busi 
iiehs .^uhf>ij| prefeiicd k)r £:iitiy inlu 
niosi tjt i\iC wltiUtil iJtcupaliuns 
(''It ! 1. til Ji»f>s 1 ill! lug ;.,f.je5. ial kni>w 1 
edge i»t iht: sUcI liidusli^^ gtnccally 
aic filled by p!uni^>lifig pt^rionnel al 
itaJy ciiipUjyed In ihc liidusU> 

1 J ^ .i . ^ I 1.. lU 1 1^ * n un* i i . .1 
Jii.\.i> Is nv^l pfet.*4;d Uj ^.l-aSigt; 
.= i^iilf U.j^j al liii »U|4h Uit iiild iVHO's 
Ncvwithtlus iiiiiiiy *ijiKc!s will l)t 

I il I ^ d U 1 L p u liu.Ji , ^ lii^J 1 t: i i 1 e ill C 

U^.^ t lht.il ji bj, It>, *.idwi iCd5^»!IS 

II k.. i.*l..l nuud>4;i iiri. d iw^j t^u^.i\^ 

.1 1 4. tiijiiti yi^^ii It* ^Ciii i .*C ii i *st; dit 

ihd*.sir> scithibve l^. changes in 

bti.Mii^s V ,/iidni<;ti iiijtj deteliss 

Hi . .. i i , , I 1. > 

, i^il \tii ^ t4 r natlt iii.i 

bi..,iiit o ^jiiWth i 1 .^ti t u Je.iiiaiiu I^.i 

t*Mt iiithisuial in..t-huitry and i>lh 



er products that require large 
amounts of these metals. Because of 
laborsaving technology, however, 
employment is noj expected to keep 
pace with increases in production, 
Giani blast fumaces are being built 
thai make more iron per worker than 
the smaller furnaces they are replac= 
ing Some blast furnaces now have 
eonveyof systems that automatically 
weigh and transfer raw materials 
from the storage areas to the furnace 
Such systems will eliminate stocks 
house jobb such as the scale car op= 
ciatoi open hcaiih furnaceb ^^ill 
tunlinuc lu be replaced with iiiore 
efficient basic oxygen furnaces, in 
creasing the ainount of steel pro 
duced per vvurker. Older prirnary 
rullirig milU will be replaced by con 
UiiaoUo caslcrs^ /^hich u^e fewci crri 
pluyces Uj pivjduwc slabs billets, aiid 

bUxjms Greater use of cumputciS to 
control planl equip inent^ as in htU 
hiiishiii^ iiUlU and iu pi^.tc^d busi 

iiess ict.i-'ids iii.^ki ill liitJCiiSe p lit 
dugli vUy 

.iiiiuiig uciaipdil ii * I h mil. i>£i c-l 
job opportunities foi engineers^ met= 

dlluigisls IdboldU/iy ItLhiilelans 
arid othei lechnlcal w*,ikcis wfll in 
t.!ei*.3e d5 ihc indusliy's leseaich ^nd 
dt V ehipine mI pi4>g! anis expand tin 
pi^jyiiiciil iyt ^ijiiipjule/' sysieiii.s ^im 
lySls laiiiJ pi aniiliei 3 £i|s<.i whl In 
crCiise . because cOft. puli fs uiH 
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perforni more of the work in the 
steetmaking operations. Some main- 
tenance Svorkers such as electronic 
repairers will be needed in greater 
nunibers to maintain the increasingly 
complex machinery used by the steel 
mills^ Employtnent of other mainte= 
nance workers-=for example, brick- 
layers and carpenters, who work ex 
" tensively on open hearth furnaces - 
will decline because they work on 
equipment that is being replaced 
Employment in processing occupa 
tions IS e?tpected to decline slightly ab 
more efficient plant machinery iintl 
equipment are intruduced 



Earnings and Wori%iiiy 
Conditions 



iion and sieclfnaking are einuiii^ Uic 
highest In irianufacturiii^ In l*^^//n 
they ^vci^ged $7 68 an h^^ui while 

aged $4 87 Tti sht.w h.iw ca nhi^^ 
vary by owwiipatiiiii ^nJ dc lii iciil 

wdgf^ I ale. 3 w f lt|.ii«.>y r« lli -^^^111 4. ^ if 

the f^tllt^lpdl i>vw ilpdUijIw5 .lit p t 

Senied in laLle i How£;\(^i, .ru.^i 
^teclwuf k^f -3 die |Ji?id oii aii liu,t. n il v 
ba-Hl^ that is^ th^ fiu>*c thc^ pi ijdUt t 
the liiurc tlicy ydiH a#id iHtun uaiu 

t1K>!€ thdil I tic. t«st>lu wiiliiti llttJi Lili. 
N/lif^l pl>>dij .thfll ^^iilkc.^ lii 

i± .. }H all ^ i ^ le c;l iiiUii^t . y u i in i n i i 
i*f the I J lilted ^leelw.ji I, CI a i*f '^inti 

Ukfl^ll likM^L, Jt^ iik. >,^| 

ihs itiii^l tnj4^i£5t titiigw bv:it4^ril^ tit m 
d ii 5 1 1 y ^ I t «^ . * I k C ! 3 1 V. t V. i \ t i ^ .4 

depv^nvlK.^ oil U u^lh i 
wurkei 111 itic i\iyi [j i ^ 1 

n^llUjI 11^ li I It ..<.-h I ^ ^ ^ 

i-'dllwii ^ L I y 5 y u » :^ ^ = t 1 1 
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fessional and executive personnel re- 
ceive similar benefits= 

Workers may retire on company- 
paid pensions after 3t) years of serv- 
ice, regardl^^ of age. Employees 
having 2 yeai^&r more of service are 
eligible to receive supplemental un- 
employrnent benerits tor up to 5 2 
weeks Other benefits include health 
and life insurance, and educatjon and 
scholarship assistance 

Working conditiuns vary by dc 
partment. Work in almost all prufes 
Nuinal and clerical jobs and maiiy 
iiiaiiiteiiaiice jobs is done in wuinforl 
dble suiruundings Workcis iieai the 
blabi aiid slccl fui ttaccs and in the 
rolling mills, huwever, are subject to 

cAliciIiC: hmat aiid lujl&e hoi cxaiii 
pie when taW mali^riala Siicti aa scrap 
htccl aic l.>adcd liU^^j a >iiecl furnai-^e a 

ihunderouN rtiai ticcuis I he temper 

aluic hi itic LtulUl Lii^ w h I. Ji .^lii i oiliids 
higl^L\^.i ill iiilddlf^ .^>f wLnlei 



Many plants have developed meth= 
ods to reduce job discomfort. The 
use of remote control, for exampile, 
enables some employees, such as fur- 
nace operators, to work outside the 
imrnediaie viciriity of processing op= 
erations. In other instances, the cabs 
in which the workers sit while operat- 
ing mechanical equipment, such as 
cranes, may be air-conditioned. Be= 
cause certain processes are continu- 
ous, many employees are on night 
shifts or work on weekends 

Sources of Additional 
Information 

1^,1 4aUdllIO!lal InturniallUII At^dUl 

, ^leef^ in the iron and steel industry, 
contact. 
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What toiLDOk in this Reprint 



To make the Occupatfonaf Outlook Handbook easier to 
use. each occupation or industry follows the same outline 
Separate sections describe basic elements, such as work on 
the job, eduCr3tion and trainmg needed, and salanef or wages 
Som« sections \^\\\ be n-nore useful if you know. how to interpret 
the information as explained below. 

The TRAINING, OTHER OUALIFIGATIONS ANCr AD 
VAbiCEMENT section indicates the preferrBd way lo enter edcfi 
, occupation and alternati\/e ways to obtain traming Read thib 
section carefully because efrly planning fridkes mdny ti^idh 
easier to enter Also, the i^vel at which you enter and the apefed 
with which you advance ptten depend on your irdining It you 
are a student, you may want to cunbider idKiny ifiobti L.uuibea 
thought usetui fur \f\^ uccupationB which Kiierebt /uu 

Besideb trdining you itiay iict^d a bldle \\^'^n^iz , , . ... ifi. 
cat© The training sectTOn indicates wfiich OLCupatiO.'iii gewrj; 

ally require these Chfeck fyqulfrrfnoMtS in Ific btale wfu fe yu^i 

plan to wOiK b^Cdube Bldtc rcyuldtiu) 
impurtant a red tu nxplore PvH" s 
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respUfiblbie dettbivjnts u\ a iHyhly COnipetiti u 
Otfie'rb yuu niHy Uy unly fo^illfie? leiskS unJoi ^ 
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supply information is lacking for most occupations 

There are exceptions, however, especially among pro- 
fessional occupations Nearly everyone who earns a rnedical 
degree for example, becomes a practicing physician. Whin 
the number of people pursuing relevant types of education ind' 
Udining and then entering the field can be compared with the 
dt^rndnd. the outlook section indicates the supply/derTiand r&ia=^ 

tiun-bfilp follows 

t.^uellent=-^ - - --.^^-=^Dernand much greater thain 

tsupply 

VI.,. ^ .^...wU Derridfid greater tridri buyply 

L3L)t.vu t.jf tgvufdLjiu Houyti bdldnce bt^lw^en 

Jei ! idnd d( lU Supply 

ttldf I JciTldfld 

K,,.,, ...,M.pt;liikjn • bupply y reater t/ieii t UerTidiiJ 

, i^,-.. ii I iw, . ..> ftiv^^ j^.l. Ki^iC- ahwulJ MUl stup V'Jih pU'^U 

i ti ^fi\?Lit::\ [.igi ritdtt Mi..3 yuur dpliiudes diij intfer^^tb bvt^ti 

, ii.ll ...yci i,,-!uwUbJ ui-<«^updilunS pfuvldtf bulfie jUbb Ju 

I It. .).-,? ^ If. vfiiLH ernploym*nt is grcjwing very diowty or dt^u lining 
(. I i I vv 1 M I r^i d n OC L u pd 1 1 ui ) j b r uj t the Only So U r C Of job 
, , . . I. iyjc^ Lu ■ duos U \a rtui' ibef ut tjf/Ci 1 1) lys I < w( t i UjI I lux/fef i^hi i 

Id!"!!! jf 111 iriiyt ut. ^-upd I luf In fau! rbpldL-u' i lei '! 'ifcitsd-b gib 

r ..^,f-, !ei,j t^. i.jedtfc 71) pefcc^iil i.jf all uptnifig^ betweiir. 19 76 afid 
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1 h u d I cB ( ! f i f u I n 1 ^. I ! u I i UU n t a I i . J i . . 1 1 . . , ^ , j , i i * 1 1 y i m ^ 

! dvJifiy wdb tdkef) frorn i\\e 1978 79 acjitiun of t^ifc Oci.upuLiui lal ^ 
Outl.Kik MdiitibouK BtJl thfe MdDJbuuK lb nut t(ie i.>nly source 

o\ useful ^.dietsi InfuMUdilUii publlbficJ Ifie Burtodu uf LdbOi 

Wiiti ^wK UuUfl.-ir^ la ^MitHlbh^J f^jui lli:>c5a J ui I f iQ the Buhuul 
yi.a.t [ij \ utj\i Li Jb:n. , I t.Bi b \tp I U Jd tt^ v / r ! r ^dV. UCjuUpdtlQrial stuUlstt 

L.^jif !,^k UjJ L^tvvcjc sJitUji ui ifie r idi idbouK TheQuafi^i ly 
(lUt^ L^ivds prdt.lu.dl n ifui r iidt uji I c^i i trdiiiifiy and BducatioriBl 
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